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ABSTRACT:
This thesis proposes reframing the environmental equity debate from concentrating on the
unequal distribution of pollution, to advocating for the equal distribution of environmental
amenities, as a means of achieving lasting environmental justice. Specifically, this thesis
focuses on the distribution of urban parkland a critical environmental amenity. New York
City (NYC) is used as a case study to evaluate whether municipally-owned parkland is
equitably distributed throughout the City's 59 community districts. Community districts
that are under-served are identified, and possible alternatives for redressing these
inequities are explored.
Simple and multiple regression analyses were performed to determine whether the
variation in NYC's parkland is random or statistically significant, and if significant, to
determine what factors help to explain the variation. The analysis showed that race and
income are significantly correlated to the distribution and quantity of parkland per capita,
by community district. Specifically, the parkland per capita decreases as median income
decreases and as the proportion of residents of color increases.
Additional analyses were performed regarding parkland acquisitions in the 1980's and
major capital improvements from 1991-93. This analysis revealed that only 5% of the
total land acquired from 1980-1989 was in districts identified as most under-served in per
capita parkland. However, an evaluation of the way new funds for major park
improvements were appropriated in the City's capital budget over a three year period
revealed that the City Council seems to be sensitive to equity issues in the allocation of
its discretionary funds, by favoring low income communities and communities of color.
An evaluation of the quantity of vacant lots was performed for the 29 most underserved
community districts, to determine what percentage of that vacant land would need to be
converted into parkland in order to bring these districts up to the Citywide median level
of parkland per capita. Based on a conservative assumption that no more than one-third
of the vacant land can be converted to parkland, only 9 districts can be brought up to the
median solely by converting vacant lots. For the other 20 districts, a variety of other
options for increasing the amount of neighborhood parkland are explored.
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INTRODUCTION
The emergence of environmental equity as a new policy and planning issue will
permanently change the environmental movement in several ways: it will broaden the
definition of "environment" to include urban and social issues; it will revise the way
policies and programs are developed and implemented so that they are culturally sensitive;
and, it will transform the composition of environmental activists from being fairly
homogeneous to being multi-cultural and multi-ethnic.
Environmental equity is not a fad that will pass. In fact, the problem is not new
just the definition and recognition of the problem are new. The environmental equity
movement (also called environmental justice) has evolved in response to decades of low
income communities of color being impacted disproportionately by environmental
pollution. In addition, the movement developed as a result of the perceived failure of the
mainstream environmental groups to address these issues. Activists have taken the issue
into their own hands, by borrowing organizing strategies from the civil rights movement.
To date, most efforts have focused on bringing national attention to the problem
by documenting the disproportionate siting of hazardous facilities in low income
communities and communities of color. This thesis proposes to reframe the
environmental equity debate to consider the distribution of amenities. The author
maintains that an equal distribution of amenities could begin to "level the playing field"
between low income and high income communities, thereby preventing pollution at the
source, and achieve lasting environmental justice.
Specifically, urban neighborhood parkland is proposed as the amenity to focus on,
because of the multitude of social, psychological, environmental, and economic benefits
attributed to parks and green spaces in cities. This thesis uses New York City as a case
study to evaluate whether parkland is equitably distributed throughout the City's 59
community districts, to identify which communities are under-served, and to explore
possible alternatives for redressing these inequities. The goal of performing the equity
analysis is not to charge discrimination, but to provide the framework for redressing
inequities through a better understanding of the source of the problem.
This thesis is organized in three parts. Part One is the introduction and overview:
Chapter One provides a brief overview of the issue of environmental equity and the
emergence of the environmental justice movement. This chapter goes on to discuss some
of the legal complexities involved in proving environmental racism, even after inequities
are documented. In light of these difficulties, Chapter 2 proposes to reframe the debate
in terms of amenities and discusses why proponents of environmental justice may be more
successful advocating for equality in amenities. This chapter closes with a discussion of
the environmental benefits of urban open space and why this particular amenity should
be incorporated into the environmental justice movement.
Part Two is a case study and an empirical analysis of New York City's
municipally-owned parkland. Chapter 3 explores the quantity and distribution of
parkland, and through multiple regression analysis, attempts to discern the social, political,
and demographic factors that explain the variation in quantity throughout the City.
Chapter 4 presents an evaluation of City programs designed to increase the quantity and
improve the quality of parkland. These programs are evaluated to determine whether they
have been used to redress inequities. The potential for redressing inequities by converting
vacant lots to parkland is also explored.
Part Three contains concluding remarks and recommendations (Chapter 5) for
how to move beyond documenting parkland inequities, to redressing the inequities. This
chapter acknowledges obstacles to achieving total equity, and suggests innovative
mechanisms for transcending these limitations.
CHAPTER 1
EQUITY IN THE URBAN ENVIRONMENT
1.1 Background: The Environmental Justice Movement
Until recently, "urban" and "environment" were not often used in the same
sentence. The definition of the national environmental agenda, largely shaped by the
mainstream environmental advocacy groups, has traditionally focused on conserving
natural resources and preserving remote wilderness areas. This agenda was reflective of
the concerns of the groups' memberships, which were largely suburban, white, middle and
upper class individuals.
Because people of color are less likely than whites to travel to remote wilderness
areas, it is not surprising that typically they have not been involved in the environmental
movement, either as private citizens or as environmental professionals. The under-
representation of people of color in environmental organizations has further insured that
issues concerning urban communities of color were not incorporated into the agenda.
However, the emergence of the environmental justice movement over the past ten years
has redefined environmental issues and has changed the face of environmental activism.
National attention was first focused on the issue of environmental racism in 1982
when a local NAACP chapter in Warren County, North Carolina organized a protest
against a PCB landfill planned for that predominantly Black county. This was followed
by a U.S. General Accounting Office (GAO) investigation of the socioeconomic and racial
composition of communities surrounding four major hazardous waste landfills in the
South. Both the Warren County protest and the GAO report led the United Church of
Christ's (UCC) Commission for Racial Justice to sponsor a nationwide study to determine
whether commercial hazardous waste facilities were more prevalent in minority
communities.!
The release of the UCC report in 1987, Toxic Wastes and Race in the United
States, is most often credited with the official coalescence of the environmental justice
movement. This report documented what many had suspected, that race was the most
significant factor in the location of commercial hazardous waste facilities nationwide.
This documentation served to rouse multi-racial and multi-ethnic professionals and
community activists to become involved as environmental activists.
The turning point for the movement came in January 1990, when a conference
held at the University of Michigan School of Natural Resources brought together multi-
racial environmental scholars and activists to focus on the issue of "Race and the
Incidence of Environmental Hazards." The Michigan conference "gave national visibility
to the debate on environmental equity, thus increasing the awareness of government
policy makers and lay people alike."2
What followed were a series of official responses from the federal government,
beginning with then EPA Administrator Reilly organizing an internal Environmental
Equity Workgroup which later produced a report titled Environmental Equity: Reducing
Risk for All Communities (June 1992). EPA acknowledged the recommendations of the
I Paul Mohai, and Bunyan Bryant, "Race, Poverty, and the Environment," EPA Journal, Vol. 18, No. 1,
March/April 1992, p.6 -8
2 Bunyan Bryant, and Paul Mohai, "The Michigan Conference: A Turning Point," EPA Journal, Vol. 18,
No. 1, March/April 1992, pp. 9-10
task force and in October, 1992, the EPA Environmental Equity Office (E20) was
officially established.3 The culmination of events occurred just recently when legislation
was passed by the U.S. Senate in May 1993 to establish EPA as a cabinet level
department and to create a Bureau of Minority Affairs.4
This legitimation of the concerns of the environmental justice movement has
helped to broaden the definition of environmental issues to include "survival issues" that
have a disproportionate impact on urban communities of color.5 This includes not only
the siting of hazardous waste facilities, which was the impetus for the movement, but also
the location of solid waste facilities, higher levels of air pollution, increased exposure to
lead and asbestos, contaminated food supplies, and the lack of adequate and safe
recreational facilities.
1.2 The Complexity of Proving Environmental Racism and Achieving Justice
As a result of the environmental justice movement, there has been a linking of
civil rights issues with environmental issues. Because of this "...minorities have been
organizing around (environmental issues) at unprecedented rates" and applying civil rights
3 For a detailed chronology of EPA's responses to the concerns of the environmental justice movement and
a description of the mission and budget of the new EPA E20, see "A Geographic Information System (GIS)
Assisted Approach for Assessing Environmental Equity in the EPA RCRA Program's Site Inspection Selection
Process; Chapter 1: Introduction and Overview of Environmental Equity," (Michael Terner, Master's Thesis,
MIT, Dept. of Urban Studies and Planning, Cambridge, MA, 1993
4 Ibid
5 Dr. Dorceta Taylor, Ph.D., "The Environmental Justice Movement: No Shortage of Minority Volunteers,"
EPA Journal, Vol. 18, No. 1, March/April 1992, pp. 23-24
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organizing strategies to environmental issues.6 In addition to organizing protests like the
one in 1982 in Warren County, North Carolina, activists have sought legal remedies to
block facilities from being sited on the grounds of racial discrimination.
Controversial lawsuits can be very effective community organizing tools. The
media attention captured by these suits helps to focus public attention on the issue, and
thereby draws additional supporters and resources. In addition, protracted lawsuits can
effectively delay the siting process. Because delays often cost money, this action may
either drive developers away, or bring them to the bargaining table.
However, most lawsuits challenging the siting of waste facilities, brought by
minority plaintiffs charging unequal protection in the federal courts, have not been
successful. "Despite strong evidence of discriminatory impact, they generally have failed
to convince the courts there was discriminatory intent."7 Proving intentional (racial)
discrimination in siting cases is so difficult, in part because race and income are highly
correlated in this country. As a result, the defendants can point to economic issues, such
as lower land values and a lower cost of doing business (ie: low wage laborers) as key
siting criteria.
Debating whether siting is more a factor of race or income undermines the legal
standing of these cases. Courts traditionally have sided with the defendant in cases
involving issues of wealth because the poor
6 Ibid
7 Marcia Coyle, "Lawyers Try to Devise New Strategy," The National Law Journal, (Special Supplement:
"Unequal Protection") September 21, 1992, p. S8
"..have not necessarily been considered to bear the same high degree of
suspectness as have classifications based on...race or alienage...The 'poor'
may not be seen as politically powerless as certain discrete and insular
minority groups. Personal poverty..is not a permanent disability..."8 9
Because of the difficulty in obtaining legal redress in cases charging environmental
racism in facility siting, a more promising legal strategy is based on proving the
environmental review (document) is inadequate and/or the public review process has not
been followed.10 Yet, even in these cases, the law suit will likely only result in delaying
the inevitable facility siting.
In addition to evaluating equity in facility siting decisions, environmental justice
advocates have begun to evaluate equity in the management and implementation of
federal government hazardous waste regulatory programs [Resource Conservation and
Recovery Act (RCRA) and Superfund]. For example, in September 1992, The National
Law Journal (NLJ) published a special supplement reporting the results of an analysis
8 Justice Marshall, dissenting opinion in San Antonio School District v. Rodriguez, 411 U.S. 1 (1973); The
plaintiff (a class action suit brought by Mexican-Americans) charged the system of financing public education
through property taxes violated equal protection "because it produced substantial interdistrict disparities in per-
pupil expenditures, stemming from the differences in taxable property values among the districts." The Supreme
Court reversed the District Court's ruling, and found in favor of the San Antonio School District. Justice
Marshall's comments are lamenting the court's inability to redress this situation.
9 This ideology does not consider the fact that low income people of color are more likely than low
income whites to remain in poverty due to historical and present day racism (institutional and otherwise). Nor
does this acknowledge that low income people of color are less mobile than poor whites, and therefore do not
have the ability to move away from polluted areas.
10 The Latino community of Kettleman City, California brought a lawsuit against Chem Waste to stop the
siting of a hazardous waste incinerator, charging the environmental impact statement was inadequate, and that
the State's legally mandated public review process was not followed because key documents were not made
available in Spanish. The court agreed with the plaintiffs, and Chem Waste was ordered to redo the report.
they performed comparing penalties imposed for RCRA violations by the racial and
economic profile of the host communities. The NLJ also performed a comparative
analysis of the length of time for identifying priority Superfund sites, the timeframe for
cleanup, and the severity of the cleanup strategy employed, based on these same
community profiles." Patterned after the NLJ study, an MIT Department of Urban
Studies and Planning graduate student performed an equity analysis of EPA Region I's
inspections of RCRA facilities in the Boston area.12
Legally, environmental justice advocates may have a better chance of seeking
redress for unequal enforcement of RCRA and Superfund. Title VI of the 1964 Civil
Rights Act prohibits discrimination in programs receiving federal funds, and does not
require proof of discriminatory intent." However, a simple comparison of the numbers
does not prove discrimination (intentional or otherwise). This is because there are a
variety of factors that must be controlled for that impact the frequency and magnitude of
actions taken at hazardous facilities."
11 The NLJ study found that RCRA penalties were 500% higher at communities with the lowest minority
population as compared to communities with the greatest minority population; It also found that it takes 20%
longer for abandoned hazardous waste sites in communities with the highest minority populations to be placed
on the National Priority List (NPL) than sites in the more white communities; Once a site was on the NPL, the
NLJ study they also detected differences in the timeframe for the cleanup, and in the severity of the cleanup
strategy employed. ("Unequal Protection," The National Law Journal, September 21, 1992)
12 Op. cit., Terner
13 Op. cit., Coyle, and 42 USCA 2000d
14 For example, it is possible that some of the facilities in the mostly white communities studied by the
National Law Journal warranted stricter or swifter action than those in the least white areas based on the degree
of hazard posed by the facilities.
Even if unequal enforcement is found, unilaterally equalizing enforcement may
have unintended negative impacts on the poor and minority community. For example,
leaders of the environmental justice movement charge that the mainstream environmental
organizations
"...continue to support and promote policies that emphasize the cleanup and
preservation of the environment on the backs of the working people in
general and the people of color in particular. In the name of eliminating
environmental hazards at any cost, across the country industrial and other
economic activities which employ us are being shut down, curtailed, or
prevented while our survival needs and cultures are ignored."15
In addition to the loss of jobs from directly closing a facility, the imposition of very high
fines may indirectly result in job loss through cutbacks or bankruptcy. This may also
result in an even greater risk posed to the community by the waste a company leaves
behind if they go out of business.
In summary, recognizing and documenting environmental injustices that have
occurred in the past and are occurring in the present is a critical first step. Studies like
those of the UCC and the NLJ were critical in bringing the problem of environmental
inequity to light, incorporating a previously disenfranchised group into the environmental
movement, and focusing national attention on resolving the problem. However, for a
variety of social, economic and legal reasons, documentation alone does not guarantee
resolution. While continuing to seek solutions that equalize the exposure to pollution so
that no one race or class is disproportionately impacted, it is important to simultaneously
look for ways to reduce exposure for all people and to insure that everyone is exposed
15 Excerpt from the March 15, 1990 letter from environmental justice advocates to the "Group of Ten"
national environmental organizations. ("The Letter That Shook a Movement," Sierra, May/June 1993, p.54)
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to an equally good quality of environment. The next chapter explores the potential for
environmental amenities, particularly neighborhood parkland as a key towards achieving
urban environmental justice.
CHAPTER 2
REFRAMING THE DEBATE:
ACHIEVING AN EQUITABLE DISTRIBUTION OF AMENITIES
2.1 The Benefits of Advocating for Amenities
A community-based strategy focused on fighting individual hazardous facilities
may not have the desired effect of achieving long term environmental justice. In addition
to the legal and technical reasons discussed in the previous chapter, there are also social
and political obstacles. Primarily, even when a community's efforts are successful, there
may be little accrued advantage from the victory. In other words, it is likely that the
community will continue to be targeted for locally undesirable land uses (LULUs), and
therefore must remain vigilant and organized. Sustaining a cohesive voluntary effort is
not always easy, particularly in communities that are plagued by a host of social and
economic problems.
Secondly, focusing on the distribution of pollution insures a win-lose solution at
best, or a lose-lose solution at worst. Environmental justice supporters recognize this
dilemma and emphasize the difference between "environmental equity" and
"environmental justice,":
"Environmental justice means we'd like to see no community impacted by
hazardous pollution...If you say the word 'equity' it sounds that if we all
share in the problem, it's OK."16
16 Quote from Charles Lee, Director, United Church of Christ's Special Project on Toxic Injustice, in
"Residents Want 'Justice,' the EPA Offers 'Equity'," by Marianne Lavelle, The National Law Journal, 9/21/92,
p.12
Because once waste has been created it must go somewhere either for treatment or
disposal, out of self-interest, it is unlikely that communities will band together in
opposition to potentially hazardous facilities.
Unlike LULUs, amenities often bring together broad-based coalitions. This is
because, at the very least, one community can reap the benefit without another bearing
the cost." It is likely, however, that more than one community can share in the benefits
resulting from the amenities (win-win). This is either by direct consumption of amenities
(e.g.: visiting a park in the host community), or through indirect spill-over effects that
result from the amenity.
Beyond individual successes, equalizing the distribution of amenities overall may
potentially lead to lasting environmental justice by "leveling the playing field" amongst
all communities. Currently, low income communities of color are targets for both private
and public LULUs because they have large amounts of low-cost vacant land. In part,
strategies to create "green spaces" on vacant lots (as one form of an environmental
amenity), can remove the land from consideration for development, may serve to improve
neighboring land values, and may make the community more attractive to investment by
more desirable businesses.
In addition, improving the level of amenities in an impoverished community could
raise the value residents place on their own environment, and in turn would raise the
social cost of operating an environmentally risky business there. As a result, in cases
17 Except when budgets for amenities are tight, then two communities may be competing for a limited pot
of money.
where the developer is required to compensate the host community, the residents may be
less likely to accept low offers. This would eliminate the economic advantage of siting
facilities in poor communities by closing the bidding price gap between wealthy and poor
communities.18
One obstacle to overcome before amenities are equally allocated amongst all
communities is the conservative economic and legal viewpoint that in a free market
economy, it is perfectly acceptable (and Constitutional) that amenities are consumed by
people who can afford them, in proportion to their income. This opinion may be
supported by the landmark Supreme Court case, San Antonio School District v. Rodriguez
(see footnote #8). Justice Powell, in defending his decision in favor of the school
district's spending plan (which was based on local property taxes) states that "equal
protection does not require absolute equality or precisely equal advantages." He goes on
to state that, while education is important, the Constitution also does not require absolute
equality in the provision of food or shelter.'9
From Justice Powell's arguments, one could infer that a (conservative) court would
not be likely to side with a plaintiff charging an unequal provision of amenities.
However, not all legal scholars agree with this viewpoint. Professor Richard Lazarus of
18 Some economists maintain that a contributing factor to why LULUs are sited in low income communities
is because "poor people place a lower value than the rich on the social costs associated with these facilities."
In addition, "as long as the poor.. .accept less than the rich for compensation for a lost amenity..., it will always
be less expensive for developers and more efficient for society...to site waste facilities in poor areas." (Dr.
Lawrence S. Bacow, Ph.D., "Waste and Fairness: No Easy Answers," FORUM for Applied Research and Public
Policy, Volume Eight, No. One, University of Tennessee, Knoxville, TN, Spring 1993, p.4 3
19 Personal conversation with Professor Larry Bacow, MIT, May 1993; and 411 US 1 (1973)
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Washington University believes that in cases involving the unequal delivery of
government services, the courts have been willing to "infer intent from evidence of
discriminatory impact." He speculates that judges may be more likely to reallocate
benefits than to impose costs.20 If the provision of specific amenities is classified as a
government service (e.g.: in a municipal charter), there may be legal standing to equalize
amenities.
Regardless of whether the Constitution guarantees the right to equity in accessing
urban amenities, liberal planners believe that it is government's role to redress social
inequalities. Some believe that, after decades of social programs that have tried and
failed to equalize income, government should accept the fact that there will always be
economic inequities in our society. In place of income redistribution, some advocate that
government should focus on achieving social equality. Social equality would provide for
"equal dignity in the public sphere..(by)..providing a part of daily living
actually enjoyed by various classes on an equal basis. Not everyone can
succeed in the private economy. But everyone, even the economy's
'losers,' would be able to pass the test necessary for equal dignity in this
public sphere, which would simply be adherence to society's basic values
of...civility."21
Given the various social, political, and economic benefits that derive from urban
amenities, it is critical that environmental justice advocates reframe the environmental
equity debate and focus on obtaining an equitable distribution of amenities. While the
private and non-profit sectors, along with community groups each have a role to play in
20 Op. Cit., Coyle
21 Mickey Kaus, "The End of Equality," The New Republic, June 22, 1992, p. 2 1-2 7
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improving the quality of life in urban communities, meaningful change cannot be attained
without significant public investment.
Ideally, government should voluntarily acknowledge their role in this process.
However, if not, advocates should pursue possible legal strategies to obtain their fair share
of amenities. While there is not a great deal of legal precedent on this subject, advocates
should be encouraged by the 1983 $10 million consent decree between the U.S.
government and the Chicago Park District.22 It is possible that if advocates utilize the
Chicago case as an example, other municipalities may be willing to negotiate with citizen
groups from the outset, to avoid having their budgetary and planning decisions mandated.
2.2 Neighborhood Open Space: An Urban Environmental Necessity
"Urban open space" (UOS) is a category of urban amenities. It is a very broadly
defined term used to describe a variety of public and private, active and passive outdoor
spaces in cities. It can include street trees, triangles, sitting areas, community gardens,
playgrounds, active recreational areas, pedestrian malls, planted boulevards and highway
strips, and public plazas.
For decades, writers and open space advocacy groups have published numerous
books and articles extolling the diverse virtues of UOS. These virtues include providing
22 In 1983, the Chicago Park District entered into a $10 million consent decree with the U.S. government,
in resolution of a Justice Department suit against the Park District. "The suit alleged unlawful discrimination
on the basis of race and national origin in the supply and maintenance of programs, personnel, services and
improvements provided by the Park District in the operation of parks and other facilities." (U.S. v. Chicago Park
District, Civil Action No. 82-C-7308, "Consent Decree," 1983) The Justice Department brought the suit under
the 1974 Housing and Community Development Act which "prohibits discrimination in the distribution of any
services by the recipient, not just those financed with Federal money." (New York Times, May 11, 1983, p.A 14)
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places for people to congregate and exercise (thereby reducing social tensions and
improving physical health), improving the city's image (and thereby, its economy),
increasing real estate values, and improving the residents' mental health.
In addition to these benefits, urban open space has quantifiable environmental
benefits, many of which come under the heading of pollution prevention and risk
reduction. Because both of these are stated goals of the U.S. Environmental Protection
Agency (EPA), it is appropriate that equalizing the distribution of urban open space be
included in the mission of the environmental equity program."
There are a variety of low-cost and low-tech ways that urban open space
contributes to multi-media pollution prevention and human risk reduction. For example:
Air Pollution:
Trees and other greenery remove particulates and noxious gasses from the
atmosphere, such as nitrogen oxides (NOx), carbon monoxide (CO), ground level
ozone (03), and carbon dioxide (CO2); The air cleansing ability of urban greenery
can help to reduce the risk of respiratory disease for residents in the surrounding
community.
In addition, urban open spaces prevent pollution by occupying land that otherwise
might have been occupied by a pollution-generating use, such as an industry with
air emissions, or a high traffic generating land use (which would increase pollution
from auto exhausts).
23 Since the creation of the EPA Office of Pollution Prevention in 1988, the Agency's overall waste
management goal has been to encourage pollution prevention before turning to materials reuse, recycling,
incineration, and land disposal (in that order). In addition, the title of the June 1992 Environmental Equity
Workgroup Report to the Administrator, is Environmental Equity: Reducing Risk for all Communities.
Noise Pollution:
Trees and other greenery reduce the risk of psychological trauma due to excessive
urban noise. Urban greenery can reduce sound intensity through absorption of
high frequencies that humans are sensitive to, deflection, reflection, refraction, and
masking (i.e.; by generating its own, more pleasing sounds of leaves rustling and
birds singing).
Energy Conservation:2
Cities are said to suffer from "urban heat island." That is, cities tend to have
higher mean annual temperatures than surrounding suburbs. This is due to the
large proportion of land area covered by buildings, asphalt and concrete. These
"hard surfaces" generate heat, reflect heat, and emit infrared radiation.
Trees and other urban vegetation can help to regulate the temperature of the
surrounding area by providing windbreaks and intercepting solar energy. If the
vegetation is placed correctly, it can result in a decreased need for winter heating
and summer air conditioning, thereby preventing the pollution generated by energy
production.
Solid and Liquid Waste:
Urban green spaces (particularly community gardens) provide opportunities for
small-scale, on-site composting of organic municipal solid waste. Composting
reduces the need for large-scale solid waste incinerators and landfills, thereby
reducing the risk of respiratory disease (from incinerator air emissions), and the
threat to drinking water sources (from landfill leachate). In addition, decentralized
composting sites can further reduce air pollution by reducing the need for garbage
trucks to pick up and dispose of the material.
Planting an area that otherwise would be paved reduces urban run-off of storm
water by increasing infiltration. This reduces the amount of wastewater that
would otherwise be handled at the municipal wastewater treatment facility26 This
then reduces the demand for large scale wastewater treatment plants, and reduces
the air emissions and sludge generation.
24 Robert W. Miller, Urban Forestry, (Prentice Hall, Englewood Cliffs, 1988), pp. 60-62.
25 Ibid., p.48-55.
26 This is because in most older cities, a combined sewer system merges stormwater and waste water, and
channels the combined stream to the municipal waste water treatment plant.
General Health Risk Reduction:
Urban parks can provide opportunities for active recreation and exercise which in
turn can improve physical (and mental) health. In addition, in urban
neighborhoods that lack sufficient open space, children often play in vacant lots
that are strewn with litter, construction debris, hazardous chemicals, and discarded
drug paraphernalia (i.e.; hypodermic needles). Turning vacant lots into parks can
reduce the risk of injury posed to children by providing a safe place for them to
play.
2.3 The Need for Neighborhood Parkland to Achieve Environmental Justice
The remainder of this Thesis focuses on neighborhood parkland as the
environmental amenity to advocate be equally distributed throughout the city. Because
the amount of urban parkland is generally fixed and in short supply (i.e.; demand exceeds
supply), the value placed on urban parkland will exceed the equilibrium price. As a
result, housing prices in neighborhoods with large concentrations of parkland are likely
to be higher than prices in neighborhoods where parkland is scarce. The consequence is
an economic barrier that prevents low income populations (who, in cities, are
disproportionately people of color) from living in neighborhoods with adequate parkland.
Some classical economists may not consider this shortage of parkland to be a
"market failure" because the free market is simply allocating parkland based on price.
However, if one considers parkland to be a public good, and because that public good can
only to be consumed by those who can afford it, it is in a sense a market failure. The
negative impact of this market failure is heightened by the fact that the very populations
who have the greatest need for neighborhood parkland have the least ability to access it.
Low income populations have a greater need for parks and recreational space that
are close to home. This is because they lack the resources needed to join private health
clubs for exercise, to own or rent "country" homes for weekend escapes, and to take
vacations outside the city. Ironically, higher income populations have more private
recreational options available, yet they also have greater access to housing in
neighborhoods with a higher quantity and quality urban parkland.
The inability of low income people to access neighborhood parkland is exacerbated
by the fact that income and race are highly correlated in urban areas in this country. As
a result, in addition to income barriers, people of color experience restricted access to
parks due to racism. The effects of racism can impact access to parks in several ways.
First, low income people of color are less able to relocate to areas with more parkland
than are low income white people. Second, people of color are less likely to travel to
regional parks in other areas within the city, due to racial tensions that make it
uncomfortable for them to be there.
Third, while automobile/camping vacations at national and state parks are standard
vacations for low income people, people of color are not likely to travel to regional parks.
In part, this is due to racism they anticipate experiencing while traveling through rural
areas en route to the parks, and in part due to the feeling of discomfort they expect to feel
once at a park that is predominantly frequented by whites."
As a result of the economic and racial barriers people of color experience in
outdoor recreation and travel, there is an "over-participation in urban parks and under-
participation in regional parks."28 As a short-term measure, local government can
27 Dr. Patrick C. West, "The Tyranny of Metaphor: Interracial Relations, Minority Recreation and the
Urban/Wildland Interface," (draft manuscript), (University of Michigan School of Natural Resources, Ann Arbor,
1992).
28 Ibid., p.5
redress this imbalance by focusing on creating additional parkland in communities that
need it the most. As a long-term goal, society must continue to break-down existing
racial barriers.
The creation of neighborhood parkland also can function as a step towards
achieving long-term environmental justice by providing a mechanism for children of color
to experience nature in the city. This could result in more people of color studying
science and engineering, and entering professionals disciplines where they can directly
affect decisions that are made concerning their communities. By exposing these children
to the natural environment, it may also help to increase the ranks of people of color
within environmental advocacy organizations. The integration of environmental/science
and engineering disciplines is the most effective way of creating lasting environmental
justice.
PART TWO
NEW YORK CITY:
A CASE STUDY and AN EMPIRICAL ANALYSIS
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CHAPTER 3
THE QUANTITY AND DISTRIBUTION OF NEW YORK CITY PARKLAND
3.1 Overview: The National and Local Context
If one were describing New York City's (NYC) most dominant physical features
to someone who had never visited, skyscrapers, vehicular traffic, and people -- lots and
lots of people -- would likely top the list. With over seven million people crowded into
just over 300 square miles, New York City is by far the most densely populated of all
U.S. cities with populations over 100,000.29 In fact, the population density of NYC
(24,287 people per square mile), is roughly twice that of Boston and Chicago (12,167 and
12,204 respectively).30
Despite the fact that New York City has close to 26,000 total acres of parkland,
the City does not give an impression of having abundant and equally distributed green
spaces." In part, this can be attributed to the fact that the five "flagship" parks (one in
each borough) comprise roughly one-third of the total parkland, while a second third is
made up of just 34 parks over 100 acres each. 2 [Exhibit 1] Thus, roughly two-thirds
29 Linda Davidoff, "New York City's population and density compared to other US cities," Park's Council
internal memo, August 10, 1991
30 Hamilton, Rabinovitz, and Alshuler, Inc., "New York City's Parks Spending in a National Context,"
prepared for the Park's Council, December 1991, p. 10 .
31 "Parkland" in the context of the remainder of this document, unless otherwise specified, refers to the over
1,500 properties owned and maintained by the New York City Department of Parks and Recreation.
32 Op.cit., Hamilton, et al, p. 9
of NYC's parkland is comprised of fairly large-scale, regional parks rather than
neighborhood parks.
A second factor contributing to the impression that New York City is not an
overly green city is a relative factor. In other words, the sheer magnitude of the
population overwhelms the existing parkland, and results in a ratio of only 3.6 park acres
per thousand New Yorkers. Consequently, NYC ranks next to last when compared to the
quantity of municipal park acreage per resident in eighteen other major U.S. cities with
similar demographics."
The evaluation of the adequacy of the quantity of parkland in New York City
should not be based solely on a mean citywide ratio. New York is a city of extremes,
and as a result a mean, or an average statistic does not accurately portray conditions for
most of the City. A ranking of New York City's 59 community districts (CD's)
according to the amount of parkland per capita shows a wide range between the first and
last ranked districts. [Exhibit 2] Although the ratio ranges from 31.094 to 0.099 acres
per thousand people, in fact, over 70% of New York City's residents live in districts
where the per capita ratio of local park acres is below the citywide mean of 3.6 acres per
thousand people."
3 According to Hamilton, Boston's average is 4.7 park acres per thousand people (Ibid, Hamilton, et. al.,)
p. 11.
3 New York City is divided into five boroughs which are further divided into 59 Community Districts.
[refer to Exhibit 31
35 The individual community district parkland statistics shown in Exhibit 2 were computed by the author
for the purpose of this Thesis. They are the result of slight modifications made to the community district
parkland statistics developed by the New York City Department of City Planning (NYC DCP). Modifications
31
Although just a few of the City's 59 community districts effectively skew the
mean, there is still considerable variability amongst the remaining districts. Mapping the
parkland ratios in four broad categories (i.e: two groups above and two groups below the
citywide median) illustrates that parkland is not equally distributed throughout the city.
[Exhibit 3] An initial inspection does not reveal whether this variability is random or
linked to specific population characteristics, such as race or income. The remainder of
this chapter is devoted to exploring the answer to that question, after first making the case
for why it is important for New York City open space advocates, community activists,
city planners and policy makers to understand and document such a relationship.
were based on conversations with City Planning staff, and information contained in "Recreation and Open Space
in New York City;..." (NYC DCP, January 1992) and "...How to Analyze Community Open Space and
Recreation Needs" (NYC Open Space Task Force, 1988). (see footnote #36) The methodology used to create
both the original and revised statistic is discussed in Section 3.3, below.
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EXHIBIT 1
New York City Department of Parks and Recreation Properties
Number of Number of Percent of
Properties Acres Total Acres
All Properties
Parks
Flagship Parks
Central Park
Flushing Meadows - Corona
Prospect Park
Greenbelt
Van Cortlandt - Pelham Bay
Other Parks over 100 acres
Parks of 20 - 100 acres
Parks of under 20 acres
Nonparks Properties
Playgrounds
Expressways and Parkway Land
Malls, Strips and Plots
Circles, Squares and Triangles
All Other
source: Op.cit., Hamilton, et. al., p.9
1,533
479
5
34
41
399
1,054
503
37
127
170
217
25,058
19,585
8,127
840
1,258
526
1,593
3,91C
8,385
1,824
1,248
5,473
871
4,402
71
40
89
100.0%
78.2
32.4
3.4
5.0
2.1
6.4
15.6
33.5
7.3
5.0
21.8
3.5
17.6
0.3
0.2
0.4
EXHIBIT 2
NYC's (59) Community Districts (CDs)
Ranked By Per Capita Parkland Ratios
CD 1990 Park 1990 Cumulative Cumulative
(1) Ratio (2) Pop'n (3) Population % of City
X10 31.094 97863 7309001 100.0%
R2 21.999 113944 7211138 98.7%
R3 11.928 129956 7097194 97.1%
Q11 9.126 108056 6967238 95.3%
X8 8.372 97030 6859182 93.8%
X12 8.020 129620 6762152 92.5%
K18 7.332 162428 6632532 90.7%
Q14 7.211 100596 6470104 88.5%
Q8 5.506 130396 6369508 87.1%
Q6 4.953 106996 6239112 85.4%
R1 4.656 137806 6132116 83.9%
X6 4.579 68061 5994310 82.0%
Q7 4.350 221763 5926249 81.1%
K13 3.966 102596 5704486 78.0%
X1i 3.881 98299 5601890 76.6%
K10 3.865 110612 5503591 75.3%
Q13 3.663 177535 5392979 73.8%
X7 3.322 128588 5215444 71.4%
M11 3.136 108468 5086856 69.6%
M12 3.061 198192 4978388 68.1%
M7 2.898 210993 4780196 65.4%
Q10 2.763 107768 4569203 62.5%
Q9 2.566 112624 4461435 61.0%
X3 2.384 58345 4348811 59.5%
M5 2.332 43507 4290466 58.7%
Q5 2.312 149126 4246959 58.1%
K6 2.249 102228 4097833 56.1%
K9 1.852 110715 3995605 54.7%
M1 1.846 25366 3884890 53.2%
K7 1.801 102553 3859524 52.8%
X9 1.792 165743 3756971 51.4%
Q4 1.764 137023 3591228 49.1%
M9 1.676 106978 3454205 47.3%
K8 1.604 96896 3347227 45.8%
Q3 1.533 128924 3250331 44.5%
(continued)
(4)
(5)
EXHIBIT 2 (continued)
NYC's (59) Community Districts (CDs)
Ranked By Per Capita Parkland Ratios
CD 1990 Park 1990 Cumulative Cumulative
(1) Ratio (2) Pop'n (3) Population % of City
Q12 1.312 201270 3121407 42.7%
M8 1.182 210880 2920137 40.0%1
K2 1.174 94534 2709257 37.1%
M10 1.157 99519 2614723 35.8%
K15 1.088 143477 2515204 34.4%
X4 1.044 118779 2371727 32.4%,
Q1 0.985 174499 2252948 30.8%
K14 0.952 159825 2078449 28.4%
X1 0.780 77214 1918624 26.3%
K11 0.729 149994 1841410 25.2%
M3 0.718 161617 1691416 23.1%
K5 0.679 161350 1529799 20.9%
K1 0.557 155972 1368449 18.7%
X2 0.547 39443 1212477 16.6%
K16 0.490 84923 1173034 16.0%
K3 0.372 138696 1088111 14.9%
K12 0.208 160018 949415 13.0%
Q2 0.207 94845 789397 10.8%
K4 0.202 102572 694552 9.5%
M2 0.190 94105 591980 8.1%
X5 0.185 118435 497875 6.8%
M4 0.167 84431 379440 5.2%
M6 0.148 133748 295009 4.00/
K17 0.099 161261 161261 2.20/
X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
CD parkland statistics were computed by the author for the purposes of this Thesis.
They are the result of slight modifications made to the CD parkland statistics
compiled by the NYC DCP. Modifications were based on conversations with DCP
staff, and various DCP publications cited in the text. The methodology used to
create both the original and revised statistics is discussed in Section 3.3 in the text.
(See also Footnote 35.)
Source: 1990 Census with minor modifications as discussed in the text.
The Citywide Mean per capita parkland is 3.6 acres/1 000 residents.
1.8 Park Acres/1000 (Brooklyn Community District 7 (K7)) is the Citywide Median.
Notes:
(1)
(2)
(3)
(4)
(5)
EXHIBIT 3
A Comparison of Average Parkland (acres/1,000 peo.)
By New York City's 59 Community Districts
KEY: (acres/1,000 people)
>=4.0
1.8 - 3.999
(median = 1.8)
0.80-1.799
11
<=-0.799 
s
3
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3.2 Local Open Space Advocacy: The Political Importance of Making an
Equity-Based Argument
New York City's advocates for public open space and parkland repeatedly have
called for the adoption of comprehensive open space policies and strategic planning
processes. In addition to wanting to improve the quality of life for all New Yorkers, their
goal has been to insure a long-term institutional commitment to improving the quality and
increasing the quantity of the City's open spaces.3 6
While there is general recognition of the fact that some communities have a more
profound need for additional open space than others, most advocacy efforts begin with
the premise that overall, NYC has an insufficient quantity of open space. Recognizing
the diverse needs of a heterogeneous population, parks advocates simultaneously fight for
the need to acquire all types of public open spaces throughout the City: from wetlands
and greenbelts, to large and small-scale active and passive recreation areas, and single lot
community gardens.
Despite the compelling argument that there is an extreme and widespread need for
additional open space in NYC, advocates have not been able to sustain the political
support necessary to move their visions of a greener New York off the shelf and into the
36 In 1982, then Mayor Koch established the New York City Open Space Task Force, a public/private
entity consisting of a vast and diverse membership. Their mission was to "address the broad issues affecting
open space development, protection, and management." The outcome was a series of reports produced in 1987/8
titled Open Space and the Future of New York: "Citywide Needs and Priorities," (1987); "Programs and
Policies," (1987); "Innovations in Provision and Management," (1987); "How to Array Costs and Benefits,"
(1987); "Summary and Recommendations," (9/87); and "How to Analyze Community Open Space and
Recreation Needs," (1988).
neighborhoods.3 7  Coupled with these long-range planning efforts only intermittently
supported by City Hall, deep cuts in the Department of Parks and Recreation's operating
budget (DPR) have further undermined the Department's ability to maintain existing
parkland.3 8
Although parks advocates do acknowledge that economically disadvantaged
communities and communities of color seem to be the worst off in terms of the adequacy
of parkland and recreational facilities, it has not been their highest priority to document
that phenomenon. As a result, no analytical studies have been done to prove the
correlation between race, income, and park facilities.39 Instead, many advocates are
interested in pursuing research efforts aimed at quantifying the benefits of public open
space in a way they believe City Hall could not ignore the findings (i.e.: in terms of
dollars and cents, or as a reduction in neighborhood crime statistics).' 41
3 Most of the recommendations made by the Open Space Task Force were not implemented due to an
insufficient commitment to funding (and staffing) the planning effort. However, one must note that the stock
market crashed in October 1987 and by 1989 New York City was in the midst of a serious fiscal crisis and
"hiring freeze."
38 Since 1990, the number of Parks workers dropped from 4,667 to 3,261. City projections show there will
be further reductions to 2,600 by 1997. The Parks Dept. budget has decreased from $195 million in 1990 to
$156.7 million in FY93. In FY 94, Parks budget is expected to be decreased by $1 million. (Jonathan P. Hicks,
"Parks Cutbacks Over the Years Cause Distress," New York Times, March 21, 1993, p. 33,35)
39 It was not until this author had nearly completed the equity analysis contained in Section 3.3 that she
learned a Columbia University graduate student had done a related analysis for his Master's thesis in 1989, using
a different statistical methodology. (Peter Marcotullio, "Geographical Analysis of Open Space as a Public Service
by Community Districts in New York City.")
4 In 1990, the Neighborhood Open Space Coalition embarked on a four-part monograph series aimed at
quantifying the benefits of urban open space. The series is called "Urban Open Space; An Investment that Pays;
While documenting the costs and benefits of open space in as many forms as
possible is clearly a fundamental strategy in securing broad-based support, framing the
issue of open space in terms of racial or economic discrimination, based on the results
of an equity analysis, may be the only strategy that will insure that New York City
politicians seriously consider issues of open space. The risk of highly uncomplimentary
press coverage at best, or community unrest at worst, coupled with the threat of litigation
may be sufficient to prompt City Hall to take steps toward permanently redressing the
inequities. Further, the currently burgeoning national environmental equity movement
could potentially enhance NYC's argument by lending credibility, expertise and possibly
resources to remedy existing inequities.
Providing citizens with the information and the statistical proof that their
community is less well-served (in terms of parkland) than others, could also have the
secondary benefit of mobilizing community-based political pressure for neighborhood
open space. While residents may already be well aware that they lack sufficient parkland,
providing them with the statistically documented proof may give them the confidence they
need to confront City Hall. Shifting the protesting voice from the handful of professional
advocacy organizations, to the numerous locally-based organizations and individuals may
A Monograph Series." The four parts were to be: 1) "Real Estate Value;" 2) "Infrastructure and Energy
Conservation Investments;" 3) "Public Health;" and 4) "City Image." To date, only the first of the four parts
has been completed (Tom Fox, March, 1990).
41 Personal conversation with Barbara Earnest (Green Guerrillas) and Charles Mazza (Cornell Cooperative
Extension) regarding the need to document the impact of community gardens on neighborhood crime rates
(Spring, 1992).
have a greater and more sustained impact on elected officials.
3.3 An Equity Analysis: Exploring the Link Between the Quantity and
Distribution of Parkland and Community Characteristics
a. Why Study the Quantity of Parkland?
Equity in neighborhood parks could be measured through several different
variables: total acres per capita, property/facility type, size, or condition, or the allocation
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of resources to staff, maintain, and upgrade the properties. While an analysis of the
variation of each of these factors would be instructive in establishing an equity argument,
some of these variables are more readily comparable than others.
In light of the 1983 Consent Decree between with the Chicago Park District and
the U.S. Government (see footnote #22), a comparison of Parks Department maintenance
dollars allocated by district would seem to be particularly useful in establishing
environmental racism. However, this information is difficult to evaluate for several
reasons. Primarily, the data is not publicly available in a form that would facilitate
comparison by community district (i.e.: resources are allocated on a City-wide and
Borough-wide basis). In addition, the maintenance budget is not broken down as such;
It is part of a much larger Expense Budget which includes funds for field offices,
supplies, and office staff, in addition to the maintenance field staff.
Yet, even if the maintenance budget figures were available, a simple comparison
of the allocation of these resources would not be meaningful. Adjustments would have
to be made for the number and size of facilities, the type of facility, the relative usage
42 The evaluation of equity in the geographical allocation of capital resources to upgrade existing parkland
and to develop newly acquired land is addressed in Chapter 4, below.
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(size per capita), and the condition of the facility. Without this information, it would be
difficult to judge whether a district was receiving adequate resources based on its real
needs, even if it were receiving more money. 43 4
Although information on the condition of facilities is technically available by
district, a comparison based on this data alone would not be much more instructive than
the maintenance budget data. 5 This is because condition is effected by a variety of
factors such as the amount of parkland per capita (i.e.: whether quantity of parkland is
adequate for the population), the vandalism rate, and the adequacy of the maintenance
dollars allocated. Because of a two decade decline in funds allocated for park
maintenance citywide, overall park condition has deteriorated.46 As a result, the present
day condition of neighborhood parks may have more to do with whether a group of
community volunteers have organized to maintain the park and/or whether they have been
successful in obtaining outside sources of funding (e.g.: the Central Park Conservancy).
43 Personal conversation with Jack Linn, Public Affairs, NYC Parks Department, March 1993.
44 The quality of the Parks maintenance workers assigned to a district is also a factor in whether the
resources allocated are sufficient and equitable. For example, a tendency to allocate less desirable workers to
poor, communities of color would not be detected by a strict budgetary analysis (personal conversation with Pat
Hynes, Spring, 1993).
45 Currently, the Parks Dept. rates all facilities that are under 6 acres once a year (ratings were previously
performed 3X a year). Ratings are now unacceptable or acceptable (was previously four different categories).
In order to determine whether the park facilities in a district were chronically rated as unacceptable, it would
be necessary to compare several years of data. However, this would introduce sampling bias because facility
ratings are subjective, and it would be impossible to control for different Parks facility raters over the years.
46 Op. Cit., Hicks
A comparison of level of service based on the (availability) distribution of facility
type throughout the 59 Districts is another possible form of an equity analysis not selected
for this study. This type of analysis would require making subjective judgements as to
which types of facilities are more desirable than others. As a result, in order for such an
analysis to be useful, one would need an intimate knowledge of an individual
communitys' needs.
The variable chosen to assess equity in urban open spaces was the geographical
distribution of the total quantity of parkland per capita (acres/1,000 people). Unlike the
service-related variables, the amount of parkland can be quantified through fairly straight-
forward and objective methods; The Parks Department maintains a data-base of their over
1,500 properties, identified by community district, facility type, and size.4 7 Thus, the
quantity (acreage) of parkland by district can be aggregated from this data base by CD.
If the acreage is normalized for the number of people per district, a comparison can be
made between CDs.
Before evaluating the distribution of parkland throughout the City, it is important
to recognize that where the parkland is located is largely an artifact of history.48 As a
result, it is highly likely that the demographics of the communities at the time the parks
47 Although, the decision of what to include and exclude in the definition of parkland can be subjective,
as discussed in Sections 3.3b and 3.3c, below.
48 For example, Central Park was planned and designed in the 1850's; Prospect Park was planned and
designed in the 1860's. (Elizabeth Barlow, Fredrick Law Olmsted's New York, Praeger Publishers, New York,
1972, p. 7)
Robert Moses built 658 playgrounds from 1946-1953 when he was NYC Parks Commissioner. (Robert
Caro, The Power Broker, Vintage Books, New York, 1974, p.7)
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were sited differ from what they are today. Therefore, the goal of this analysis cannot
be to determine whether there is active discrimination or bias in the public works system,
or even whether there has been a history of favoring one sector of the population while
overlooking another. Rather, it can only present a "snap-shot" view of whether the
present-day parkland resources are equitably distributed based on existing settlement
patterns.
Unlike institutional racism (e.g.: the allocation of equally qualified maintenance
workers) which is difficult to detect and takes longer to change, equalizing the quantity
of parkland by district is tangible and can be remedied in the relative short-term. In
addition, success in addressing this inequity can be measured. (Chapter 4 discusses
parkland acquisitions, converting vacant lots to parkland, and improving the utility of
existing parkland, as methods of redressing inequities in the allocation of parkland.)
b. Setting the Stage for Performing an Equity Analysis
In January 1992, the New York City Department of City Planning released a
report titled "Recreation and Open Space in New York City; Community Districts With
Lowest Parkland/Population Ratios." The purpose of their report was to identify which
districts had the greatest need for additional parkland, so that if State funds for land
acquisition became available, City and State officials would know which districts to target
first for action.4 9
The statistic City Planning used to compare the level of service amongst
community districts was a ratio of the quantity of parkland per district to the district's
population. The districts were ranked from the highest to lowest parkland ratio, and
districts with the "greatest need" were defined as the 29 districts below the citywide
median (1.53 acres/1,000 people).
Only properties owned and maintained by the New York City Department of Parks
and Recreation were counted toward the parkland ratio. This encompassed a broad range
of properties and facility types including large, regional parks, small neighborhood parks,
recreational facilities (e.g.: indoor pools), school playgrounds, sitting areas, grassy
triangles, and highway strips.
49 The City Planning report was presented in conjunction with testimony at a public hearing held in New
York City on January 16, 1992 regarding New York State's draft open space plan. It was intended that any
parkland acquisition called for in the plan would be funded through a state Environmental Quality Bond Act
(EQBA) scheduled for the November 1992 ballot. The EQBA failed to gain the necessary majority. Ironically,
New York City officials had been instrumental in securing amendments to the EQBA which improved the
chances of funds being allocated for urban parkland. The allocation strategy in the previous state EQBA favored
the acquisition of wetlands and natural areas.
For the most part, the decision to include only and all Parks Department properties
made the calculation of the statistic straight forward. By eliminating judgement calls
regarding what types or sizes of properties/facilities to count and what not to count, there
was confidence that the data was standardized from district to district.
However, the limited scope and rigid definition of parkland has several
shortcomings that must be considered before using the ratios as a basis for comparative
analysis and neighborhood open space planning.50 First, one could argue that the district
statistics are artificially low because they do not include open space and recreational
facilities owned and maintained by private and, even other public entities that are
available for public usage.5 ' This could be problematic, particularly if there are districts
in which the amount of land excluded by the City Planning definition comprises a
significant portion of the actual total open space available to residents.
Second, by including acreage from all types of Parks Department facilities equally
(e.g., an acre of a grassy highway strip equals an acre of ball fields) there is no allowance
for how (or whether) the parkland meets the needs of the community. Similarly, the City
Planning statistic does not differentiate between facilities in various levels of dis/repair.
Last, the City's current accounting system for parkland is based on the Community
District geo-political boundaries (see footnote #34). As a result, parkland that is wholly
50 The City Planning report (January 1992) acknowledged many of the shortcomings of their parkland
statistic, and emphasized the need for detailed neighborhood-level parkland inventories, condition and usage
analyses, and community-based planning before future park planning took place.
51 For example, private plazas, Housing Authority grounds, public school yards maintained by the Board
of Education, private school yards, YMCA's, community gardens, and State and Federal parks. (For a listing
of the State and Federal parks within New York City, see Appendix A.)
within one district, but on or close to the border of another district will not be allocated
towards the parkland statistic in the neighboring district. Conversely, neighborhoods
within a community district that are not within a reasonable walking distance to the
district's parkland will not be detected at this level of aggregation."
Despite these shortcomings of the parkland statistic, it still can be a useful
planning tool. It allows planners, policy analysts and open space advocates to make a
quick, macro-level comparison of a resource's allocation across the City. Although the
Community District level may be too large for neighborhood planning efforts, analysis
at this level facilitates the (comparison to) incorporation of other City statistics also
defined by CD boundaries. While the City Planning report did not explore the
relationship between their parkland ratios and community characteristics, their framework
set the stage for this author to perform the equity analysis detailed in the remainder of
this chapter.5 "
52 A preferable way to evaluate parkland to population ratios would be to input park acreage data into a
GIS computer model and overlay it with census block data. This would free the analysis of artificial district
boundaries, and would enable the calculation of parkland/population ratios within a more appropriate service area
(e.g., City Planning suggests a radius of 1/4 mile for parks less than 5 acres, and 1/2 mile for parks 5 acres or
more).
53 An Appendix to the City Planning report titled "Steps to Complete Local Open Space Assessments for
Most Underserved Community Districts" listed "demographic characteristics" as one of four steps in identifying
priority areas within the underserved areas. (p.96)
5 The City Planning ratio is currently being used by open space advocates as the starting point for new
neighborhood open space initiatives. For example, the Parks Council is working on a project which uses the
City Planning ranking as the first step in identifying communities with the greatest open space needs. Of the
29 CD's below the City Planning median, Parks Council has targeted 10 for action, based on the community
characteristics. ("Public Space for Public Life," to be released Fall, 1993).
c. The First Step: Stating Research Hypotheses and Defining Variables
The first step in performing a statistical analysis is to formulate the research
hypotheses and define the variables to be studied. Because one objective of this analysis
is to determine whether the quantity of parkland in NYC is equitably distributed, the first
set of hypotheses concern community characteristics typically linked with urban
environmental inequities: race and income. In addition, a second objective is to gain an
understanding of the additional community characteristics that contribute to the variation
of parkland, in order to begin to redress the inequities, if they are found to exist. Thus,
a secondary set of hypotheses concern a set of factors that often influence urban open
space politics and planning: geography, political activity, population density, and age of
the population.
The Dependent Variable
PARKLAND/POPULATION RATIO (acres/1,000 people)
The foundation of this equity analysis is the Department of City Planning's
statistic for the total quantity of New York City Parks Department land per capita, by
community district. This measure of resource allocation was chosen primarily because,
as discussed in Section 3.3b above, the statistic had already been compiled. This had
several practical implications. First, in order to develop a new statistic from raw data,
it would be necessary to make judgements regarding which facilities to include and
exclude from a list of 1,500 Parks Dept. facilities, in addition to an unknown quantity
(and location) of other facilities (see footnote #51). In order to do this rigorously, it
would be necessary to (visit and to) collect detailed information about each facility.
Second, the City Planning statistic was already "out there," being used by park
planners and advocates as the starting point for new neighborhood open space initiatives
(see footnote #54). The introduction of a radically new statistic would not have been
immediately compatible with their work. As a result, unless advocates shifted their
research framework, the potential for synergy between this equity analysis and their work
would be lost.
Although the City Planning statistic was largely accepted as is, adjustments were
made to individual district statistics that had particularly anomalous circumstances. The
most significant systemic problem concerned the method of allocating unassigned acreage
-- seven regional parks (totalling 7,790 acres) and 8 highway strips (totaling 3,011 acres)
not technically mapped in any community district." A second problem concerned the
total inclusion of the acreage for Randall's/Ward's Island in one Manhattan Community
District's statistic. And, a third problem regarded the accounting of the Riker's Island
prison population and the land area of the Island.
The methodology employed by City Planning allocated 10% of each regional
parks' total acreage to each of the districts bordering on that park.5" " Because in all
55 Because the seven regional parks comprise 30% of NYC's total parkland, and have qualitative
significance to the overall park system, adjustments regarding unassigned parkland were limited to the districts
impacted by this acreage. They are as follows: Bronx: Bronx Park is 718 acres and borders on CDs X6,7,11,12;
Pelham Bay Park is 2,764 acres and borders on CDs X10,12; Van Cortlandt Park is 1,146 acres and borders
on CDs 7,8,12. Brooklyn: Prospect Park is 526 acres and borders on CDs K6,7,8,9,14. Manhattan: Central Park
is 840 acres and borders on CDs M5,7,8,10,1 1. Queens: Flushing Meadow Park is 1,258 acres and borders on
CDs Q3,4,6,7,8; Forest Park is 538 acres and borders on CDs Q5,6,9. ("Open Space and the Future of New
York; How to Analyze Community Open Space and Recreation Needs," The NYC Open Space Task Force,
1988, pp.84-87).
56 Conversation with Sheila Metcalf, NYC Department of City Planning, and "Open Space and the Future
of New York; How to Analyze Community Open Space and Recreation Needs," (The NYC Open Space Task
Force, 1988), Appendix 15A, pp.84-87.
cases fewer than ten districts bordered on each regional park, the full 7,790 acres were
not allocated, even amongst the districts that fronted on the regional parks. As a result,
any comparisons made between individual district statistics and the citywide average
would be biased downward.5 8
In addition, for each regional park, the DCP methodology allocated the same
amount (or, proportion -- 10%) of acreage to each district that bordered on that park,
regardless of the districts' relative frontage. Therefore, for this analysis, the City Planning
parkland/population ratios were adjusted for those districts bordering on regional parks
to 1) account for the total acreage, and 2) reflect the proportionate share of regional
parkland for each abutting CD based on its relative frontage (see Appendix C for this re-
allocation scheme).
In addition to the regional parkland adjustments, two other adjustments were made
to the City Planning parkland ratio to address two unique circumstances.
Randall's/Ward's Island (395.74 acres) is technically mapped wholly within Manhattan
CD #11, however, it can only be reached by a foot bridge across a highway or by driving
across a toll bridge. Because of this unique juxtaposition, in a sense, Randall's is more
like a regional park than a local park. Therefore, for this analysis, it was treated the same
way regional parks were treated and a portion of the Island was allocated to M1 1 based
5 City Planning felt that only a portion of the regional parks' total acreage should be allocated to the
bordering districts because the nature of a regional park is that it draws people from beyond the immediate
community districts. As a result, the entire parks' acreage is not dedicated to serving the needs of the immediate
CDs. (Conversation with Sheila Metcalf, January 1993).
58 A weighted average of City Planning's individual district statistics would equal 2.60 acres per thousand
people, whereas the actual Citywide average is 3.6 acres per thousand. (see Appendix B)
on its relative frontage.
One last minor adjustment concerned the population of Rikers Island prison --
which the Census counts as part of Queens CD #1. Because Rikers Island is its own
census tract, it is possible to simply subtract it from the Ql population statistics. This is
appropriate for the purposes of this analysis, because the inmates are not free to use the
Q1 parkland, and therefore should not be counted toward their ratio (this will reduce the
denominator of the ratio). Similarly, the racial and economic makeup of the inmate
population should not be merged with the demographic profile of the district. [Appendix
D provides a tabular summary of the adjustments made to the City Planning parkland
ratios, as well as a side-by-side comparison of the original and the revised statistic for
each district.]
The Independent Variables
Six independent variables were selected for this analysis. The following is a
discussion of the various hypotheses formed about each variable, the indicators chosen
to represent those variables, and the data sources.
1. RACE
Racial composition was one of two key variables studied because of its proven
link with urban environmental inequities. The research hypothesis for this variable was
that the racial composition of a Community District and its local park acreage per capita
would be correlated. Specifically, as the percentage of White residents declined from
district to district, it was expected that the park acres per thousand residents would also
decline.
This variable was represented in two ways: by per cent of Community District
residents that are White and Non-White, and by the per cent of CD residents that are
White, Black and Hispanic. The definition of these racial categories, and the primary
source of the data is the 1990 Census.59
2. POVERTY/WEALTH
Poverty was also studied because of its proven link with urban environmental
inequities. The research hypothesis for this variable was that the incidence of poverty in
a Community District would be inversely correlated to the quantity of local parkland per
capita. In other words, as the percentage of poor residents increased from district to
district, it was expected that the park acres per thousand residents would also decline.
Conversely, it was expected that as the median income of residents increased, the relative
quantity of parkland would increase.
Measures of poverty and wealth can be represented in several different forms. For
example, there are direct measures of income, such as per capita income, household
income, and family income. There are also indirect measures of income, such as number
or percent of people above or below the poverty line, or receiving (or not receiving)
public assistance that are more useful in approximating socio-economic class. For this
analysis, the poverty/wealth variable was represented in two ways: by 1990 median family
59 The NYC Department of City Planning has aggregated much of the 1990 Census block data into
statistics for each of the 59 Community Districts. This aggregated data has been reproduced in a series of
reports. For the remainder of this document, unless otherwise specified, the direct source for references to
"1990" data, and "1990 Census" data is one or more of the Dept. of City Planning publications.
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income, and by the percentage of district residents receiving public assistance.60 61
These two different types of indicators were selected to represent this variable
because there are really two sub-hypotheses concerning the impact of this variable on
access to urban open space. One hypothesis is that there is some threshold income level
(or class) above which an individual can access more amenities (thus, the public
assistance indicator); the second hypothesis is that access to urban environmental
amenities continues to increase as an individual's income level increases.
3. POLITICAL ACTIVITY
This variable was selected based on the urban political reality that, when resources
are scarce, amenities tend to be allocated to politically active communities. This could
be the result of two phenomenon: a political strategy on the part of elected officials to
maintain a constituency (ie: amenities should not be wasted on people who don't vote);
or, that politically active communities are generally more politically savvy (ie: these
residents have access, power and knowledge to effectively organize and strategize to fight
for what they want).
Therefore, assuming that parks are in short supply and districts need to fight to get
more parkland located in their districts, the research hypothesis is that the more politically
active districts will have more parkland per capita. Voter turnout was used as a proxy
60 The percentage of residents receiving public assistance was obtained from the 1993 Community District
Needs statements for Manhattan, Brooklyn, Bronx, Queens and Staten Island (Dept. of City Planning, September
1991).
61 Median Family income was selected as the income indicator rather than per capita or household income
in an attempt to minimize any bias resulting from multiple families sharing a single household; Per cent of
residents receiving public assistance was selected as the poverty indicator rather than per cent below the poverty
line because of the conflict over whether the official poverty line should be adjusted downward.
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for political activity. The variable was represented by calculating the percentage of
"eligible voters" in the district (people over 18 years old) who voted in the 1990 election.
62 63
4. DENSITY
The research hypothesis for this variable is that the more densely populated a
district is, the less parkland per person it will have. While on the surface, this may seem
obvious, planning principles tell us that the more densely populated an area is, and the
less private recreational space available (i.e., backyard), the more public open space is
needed. Two indicators were chosen to represent density in this analysis: population per
acre, and per cent of the housing stock that is one and two family homes. (source: district
needs statements)
5. AGE OF MOST LIKELY PARK USERS
People of all age groups use parks. However, at different stages in life, parks are
used with different frequency. In addition, the specific type of park facility that will meet
a population's needs changes at different stages of life. Park planners consider people
under 18 years old (school age) and people over 65 years old (retirees) to be the most
likely park users. Therefore, the 1990 Census data for these statistics was used to
represent this variable. The research hypothesis for this variable was that as the per cent
62 1990 was a Congressional election year.
63 Data for voter turn-out is not collected by Community District. Rather, the NYC Board of Elections
maintains data by State Assembly District, City Council District, and Congressional District, which are not co-
terminus with NYC's 59 Community Districts. An average voter turn-out rate for each CD was calculated by
weighting the turn-out for each AD by the portion of the CD (by census blocks) that it includes.
of people under 18 and over 65 years old increased in a district, the amount of parkland
should increase.
6. GEOGRAPHY
Because Staten Island is such an anomaly within the boundaries of New York
City, a dummy variable was created for this Borough's three community districts. This
means, that a value of 1 was assigned to the three Staten Island Community Districts, and
a value of 0 was assigned to all other districts.
A second dummy variable was used to indicate whether or not a district bordered
on one of the seven regional parks (and Randall's/Ward's Island). A value of 1 was
assigned to the 23 districts that bordered on (a) regional park(s), and a value of 0 was
assigned to all other districts. Although some of these 23 districts front on more than one
regional park, the dummy variable does not account for that fact. Nor does it account for
the relative size of these parks. This is because the purpose of this variable was to
distinguish between districts whose park acres were contributed by regional parks and
those that did not. (see footnote #55 for listing of the parks, acreage, and districts that
front on them)
d. Getting the Big Picture: Descriptive Statistics
Before performing a statistical analysis to determine whether there is a significant
correlation between the quantity and distribution of NYC parkland and community
characteristics (i.e.: the independent variables listed in Section 3.3c above), it is helpful
to first get an overview of the variation of the dependent variable at different break-points
for the independent variables.
Descriptive statistics are useful in illustrating these general relationships.
Typically, the observations are grouped based on values of the independent variables to
be studied. Although quartile analysis is frequently used for this type of analysis, there
are other ways of representing the data. The principal issue is whether logical break-
points should be set based on values of the independent variables or whether break-points
should be based on fixed numbers of observations (as in quartile or other percentile
analysis)."4
Because much of the data used for this analysis had a fairly wide and even spread
(e.g.: from 0 - 100% in some cases), it was possible to establish reasonable break-points.
The data for the 59 CDs were ranked by each of the independent variables. Natural
break-points in the data were identified, although an attempt was made to keep the groups
as close to equal size if possible. Exhibit 4 shows the categories chosen to represent each
indicator of the independent variables, and the number of CD's in that category.
6 The National Law Journal (NLJ) (September 1992) used quartile analysis in their comparison of EPA
RCRA facility inspections and fines imposed by the racial and economic profile of the host communities. The
NLJ used quartile analysis in part because their data set for the independent variables (race and income) did not
have a wide enough range and variability to use actual numerical breakpoints based on the values of the
independent variables.
The value for each districts' independent variable was ranked along with the
districts' parkland/population ratio, the estimate of the districts' total amount of park
acres, and the total CD population.6 1 This enabled the calculation of an actual average
of the per capita park acres for the districts in the grouping (this is more precise than
simply averaging the district averages). [The rankings for each independent variable
studied can be found in Appendix E]
The impact on the dependent variable of the various independent variables was
represented in two ways: 1) A weighted average was calculated for the number of park
acres per thousand people for all of the districts in that grouping; and 2) The number and
percent of districts in each grouping that were at or above the city-wide median for per
capita parkland (1.8 acres/1000 peo) was calculated. Exhibit 4 presents, in tabular form,
the relative impact of each of the independent variables studied on these two ways of
representing the dependent variable. Exhibits 5 and 6 graphically illustrate this variation
for the equity variables (race and income).
Initial inspection of the table and graphs seems to verify the research hypotheses
stated in Section 3.3c, above. For example, the quantity of parkland per capita seems to
vary inversely with the percent of a community districts' population comprised of people
of color. Further, the quantity of parkland per capita seems to vary directly with the
median family income of a district.
65 The total acreage of parkland by district is an estimate because it was extrapolated from the NYC Dept.
of City Planning parkland/population ratio (discussed in Section 3.3 b&c, above), based on 1990 Census
population figures by CD.
Despite these apparent wide variations in the dependent variable, it is not possible
from this type of analysis to determine whether any of these variations are statistically
significant, or if there are significant interactions between any of the independent
variables. Thus, some form of statistical analysis is needed as the next step to quantify
the impact and the significance of the independent variables on the fluctuation in the
dependent variable.
Multiple regression analysis was the statistical method selected to analyze this
variation. The remainder of this chapter is devoted to describing the methodology used
(after first explaining why multiple regression analysis is the preferred methodology for
this research), the results of the analysis, and a discussion of the political implications of
the findings.
EXHIBIT 4
Comparison of NYC Community District Parkland Statistics
Average Park
# of CD's Acres Per
in Category 1000 People
CD's At or Above
Citywide Median (1.8)
Number PerCent
Y E .... 59 3.60 30 50.8
...GA PH........::.K . .. _......
Staten Island 3 12.31 3 100.0%
Bronx 12 5.58.- 7 58.3%
Queens 14 3.28 9 64.3%
Manhattan 12 1.64 5 41.7%
Brooklyn 18 1.60 6 33.3%//
>= 500% White 28 4.79 20 71.4%/a
< 500/ White 31 1.86 10 32.30/
>= 70%/ White 14 4.21 8 57.1%
50-.70%. White 14 5.31 12 85.7
10-49%a White 17 2.50 8 47.10%
<100  White 14 0.95 2 14.3%
Median Family Income
>=$45,000 12 5.38 9 75.0%
$35,000-$44,999 16 4.98 12 75.00%
$24,000-$34,999 16 1.69 5 31.3%
<$24,000 15 1.28 4 26.7%
% Receiving Public Ass't
<= 10%W 19 5.79 15 78.9%
>= 30% 14 1.34 4 28.6%
% People over 18 Who Voted
> 25% 11 9.75 8 72.7%/
20-250% 18 3.47 14 77.80%
15-19.9% 21 1.37 6 28.6%
<150% 9 1.40 2 22.2%
(continued)
EXHIBIT 4 (continued)
Comparison of NYC Community District Parkland Statistics
(continued)
Average Park CD's At or Above
# of CD's Acres Per Citywide Median (1.8)
in Category 1000 People Number PerCent
.OULION DENSIT
< 30 peo/acre 14 8.11 12 85.7%
30-50 peo/acre 16 2.59 10 62.5%
51-90 peo/acre 15 1.24 3 20.0%
> 90 peo/acre 14 1.68 5 35.7%
%1 Popu/ation < 18
> 30% 11 0.88 2 18.2%
20-30% 28 3.82 17 60.7%
< 20% 20 3.54 11 55.0%
% Population >= 65
>15% 17 4.86 12 70.6%
10-15% 25 2.90 13 52.0%
< 10% 17 1.87 5 29.4%
REGIONAL PARK
Borders on Regional Park(s) 23 4.08 17 73.9%
Does Not Border Reg Park 36 2.75 13 36.1%
EXHIBIT 5A
Comparison of CD Average Park
By Racial Composition
Acres/1,000 People
)- 50% White < 50% White
Comparison of CD Average Park Acres
By Racial Composition
% CD's At or Above CW Median
71.4%
60%
40%
20% r
0%
32.3%
>- 50% White
Acres
80L
< 50% White
EXHIBIT 5B
Comparison of CD Average Park
By Racial Composition
Acres/1,000 People
5.31
4.21
............ . . 0 .9 5Hi.
~70% White 50-70% White 10-49% White <(10% White
Comparison of CD Average Park Acres
By Racial Composition
% CD's At or Above CW Median
85.7%
57.1%
47.1%
14.3%
>- 70% White 50-70% White 10-49% White 1-10% White
Acres
100%
80%
60%
40%
20%
0%
EXHIBIT 6
Comparison of CD Average Park
By Median Family Income
Acres/1,000 People
5.38
4.98
1.69
1.28
>- $45,000 $35,000-$44,999 $24,000-$34,999 < $24,000
Comparison
By M
of CD Average Park
edian Family Income
100%
80%-
60% -
40% -
% CD's At or Above CW Median
75% 75%
31.3%
26.7%
0% H
0%,
- 45,000 $35,000-$44,999 $24,000-S34,999 < $24,000
Acres
Acres
e. Multiple Regression Analysis
Objectives
Multiple regression analysis was selected as the preferred method of statistical
analysis based on the form of the data collected and the objectives of the analysis. For
continuous variables such as the ones evaluated in this analysis, most statistical analyses
would require grouping the data into pre-determined ranges (as discussed in Section 3.3d,
above), and comparing the observed value of the dependent variable to the expected
value. However, because the stated research hypotheses did not include judgements as
to specific levels above or below which the dependent variable would behave a certain
way (i.e., thresholds) it was preferable to examine the data in its original continuous form.
In addition, because the stated hypotheses contained a judgement as to the
expected direction (+/-) of the relationship, it was important to determine, not only
whether the dependent and independent variables are statistically correlated, but whether
that relationship is (+) direct or (-) inverse. It is also possible that the variables may be
highly correlated, but in the opposite direction from what was hypothesized. In that case,
knowledge of the direction of the correlation would be very valuable from a policy and
planning standpoint.
Last, the main benefit of conducting a multiple regression analysis is to
simultaneously evaluate a variety of factors that may help to explain the variation in the
dependent variable. Determining whether a single variable is significant may overlook
an even more significant factor that may be driving both variables. In addition, two
variables that may not appear to be correlated when compared one against the other, may
in fact be related after adjusting for the impact of some third (or more) variable(s).
While recognizing the benefits of conducting a multiple regression analysis, it is
important to keep in mind the limitations of this model specifically, and statistical
analyses in general. Determining whether variables are statistically correlated does not
prove that one causes the variation in the other. It is possible that there is some outside
factor that has not been accounted for that causes the variation in both variables.
In addition, because this model takes a cross-sectional look at present conditions,
it can only evaluate whether parkland today is equitably distributed. Because this model
does not consider the community characteristics at the time(s) the parks were developed,
it can not determine whether the initial allocation of the existing parkland was
intentionally discriminatory.
Methodology
Data for the dependent and independent variables for each of the 59 Community
Districts was input into a Lotus spreadsheet and imported into Statgraphics, a personal
computer statistical software package." Statgraphics was used to produce a correlation
matrix of the variables, and to perform the various single and multiple regression analyses
discussed below.
For each regression analysis performed, the computer model produced an R2
statistic, indicating the percentage of the variation in the dependent variable (away from
66 "Statgraphics," Version 1.1, Copyright 1985 STSC, Inc. and Statistical Graphics Corp.; obtained from
the MIT Sloan School of Management.
the mean) that is explained by the variations in the independent variables taken
together.67 For each independent variable regressed against the dependent variable, the
computer model also produced a coefficient, indicating the magnitude and direction (+/-)
of the impact of that variable on the dependent variable. A t-statistic and the probability
of the significance of each independent variable was also generated by the software.
The research methodology employed was to first run a series of simple regression
analyses to gauge the significance of each independent variable taken individually. Once
this was established, a series of runs were performed which included all of the
independent variables taken together, both to determine which indicator was strongest for
each variable, and to test the relative strength of each variable. The goal was two-fold:
to discover the models with the highest R2 values, but which included only variables that
had significant coefficients.68
In the process of conducting the sensitivity analyses, the strongest indicators of
each variable were chosen, and variables that were not significant at the 90% significance
level or greater (Itl>1.67) were discarded. 9 In some cases, two independent variables
could not be included in the same regression model because they were very highly
67 "Interpreting Linear Regression Analysis: A Heuristic Approach," by David L. Sjoquist, Larry D.
Schroeder, Paula E. Stephan, General Learning Press, 1974, p. 23 .
68 "Maximization of R2 is not the purpose of regression analysis. The value of the [R2] will never decrease
when another variable is added to the regression. Although, the additional variable may be of no use whatsoever
in explaining variations in the dependent variable, it cannot reduce the explanatory value of the previously
included variables." (Sjoquist, et. al., 1974, p.23)
69 Although the research hypotheses stated in Section 3.3c above, state an expected direction of the impact
of the independent variable on the dependent variable (suggesting a one-tailed test), the t-statistic for a two-tailed
test was used. This is a more conservative approach, making it harder to reject the null hypothesis for each
variable.
correlated to each other (i.e., multi-colinearity). In these cases, the stronger of the two
variables was used, and the inference made was that the other variable would vary with
the same direction and magnitude.70
Results
simple regressions:
One or more indicators for each of the independent variables taken individually
were found to be highly correlated with the variation in per capita park acres for the 59
districts. In fact, most were significant at the 95% level or better, and five of the six
variables had indicators that resulted in R2 of 0.1 or better. [Exhibit 7]
The strongest of the three indicators used to represent racial composition was per
cent non-white. It was negatively correlated with park acreage, and was significant at the
99% level. The coefficient of -5.6 means that, all else held constant, for every additional
ten percentage points of people of color in a district, park acreage can be expected to
decrease by (5.6 * .10) or 0.56 acres/1000 people. This represents close to one third of
the Citywide median (1.8) of parkland/1,000.
An interpretation based on the actual variation in racial composition between NYC
districts is even more dramatic. For example, holding all else equal, a comparison
between the districts with the lowest (10.58%) and highest (99.12%) per cent of residents
who are people of color would be expected to have a [5.6 * (.9912 - .1058)] or a 4.96
70 Multi-colinearity means that two or more independent variables are so highly correlated to each other
that it is impossible to separate the impact each has on the dependent variable. For example, in the case of this
analysis, the per cent of non-white residents and the per cent of residents receiving public assistance have a
correlation coefficient of .81. This means that they cannot be included simultaneously in the same regression
analysis because there are not a sufficient number of CDs (if any) in which race and income vary independently.
difference in the park acres per thousand people.
The poverty/wealth variable was also significantly correlated with park acreage
(poverty was negatively correlated, and wealth was positively correlated). The income
indicator, "median family income" was significant at the 90% level, while the poverty
indicator, "percent of the population receiving public assistance" was significant at the
99% level. The (public assistance) coefficient of -11.556 means that, all else held
constant, for every five percentage point increase in people receiving public assistance in
a district, park acreage can be expected to decrease by (11.556 * 0.05) or 0.58 acres/1000
people.
Holding all else equal, a comparison between the districts with the lowest (2.69%)
and highest (53.63%) per cent of residents who are receiving public assistance would be
expected to have a [11.556 * (.5363 - .0269)] or a 5.89 difference in the park acres per
thousand people. This difference is more than three times the Citywide median of 1.8
acres/1,000 people.
EXHIBIT 7
Simple Regression Analysis Results
n=59 Community Districts
Dependent Variable: (Adjusted) Park Acres/1 000 Residents
IVariablel Regression t- P> It j Significance R-Sqr
Indicator Coefficient value Level
Racial Composition
% Black -3.529 -1.37 0.173 not significant 0.03
% Hispanic -6.250 -1.87 0.066 90-95% 0.06
Poverty/Wealth
%. Rev Public Ass't -11.556 -2.58 0.013 95-99% 0.10
Med Family Income 0.000072 1.80 0.077 90-95%- 0.05
Political Activity
% e >= 8 352 1.95 0.57 . O~ 0 c Ma
Population Density
Pop~at~ l...~ ....... UV -3 0 0.002- ... ..... 01 .
% 1&2 fam homes 6.737 3.11 0.003 > 99% 0.15
Age
% <18 years old -6.864 -0.77 0.440 not significant 0.01
Geography
SttIln Dmy 98: 36 .0 09 0.. .. 9
Borders 1 of 8 1.655 1.20 1 0.229 not significant 0.02
Regional Parks
multiple regressions:
Despite the fact that when taken individually, the coefficients for each of the
independent variables were highly significant (99%), the R2 values were quite low (0.02 -
0.19). This means that taken one at a time, these variables explain only a small fraction
of the total variation of the dependent variable away from its mean. Because it is
possible that the parkland/population ratio varies against more than one of these variables
simultaneously, multiple regression analysis was used in an attempt to attribute the total
variation of the dependent variable amongst the various independent variables.
In all of the multiple regression analyses generated, the same four variables always
appeared to be the strongest -- population density (people/acre), age (>=65 years old),
and the two geography dummy variables (whether a CD borders on a regional park, and
whether a CD is in Staten Island). The best model found (i.e., with the highest R2 value,
including only variables having significant coefficients) had an R2 value of 0.40. This
means that, taken together, these variables explain 40% of the variation in the dependent
variable away from the mean. Exhibit 8 shows the coefficient, t-statistic, and significance
level for each of the variables included in that model.
The fact that the Staten Island dummy variable is significant at better than the
99% confidence level with a positive coefficient confirms the research hypothesis that
Staten Island is fundamentally different from the rest of the City. The inclusion of the
dummy variable provided for a better regression result by eliminating variation that was
simply due to Staten Island.
The regional park dummy variable is significant at better than the 95% confidence
level with a positive coefficient (2.325). This means that all else held constant, a district
bordering on a regional park would be expected to have an additional 2.3 acres of
parkland per 1,000 residents more than a comparable district that did not border on a
regional park.
The fact that the population density variable is significant at better than the 95%
confidence level with a negative coefficient is antithetical to planning principles that
dictate allocating relatively more parkland to the more densely populated areas to
compensate for the lack of private recreational space (i.e., backyards). The coefficient
of (-0.034) means that for every additional 100 people per acre, the amount of parkland
per thousand people would decrease by (.034 * 100), or 3.4 acres.
The variable for the age of the population was significant (at better than the 95%
confidence level), only for per cent of the population greater than or equal to 65 years
old. The coefficient of 28.85 means that holding all else constant, each additional 10
percentage points of residents at or over the age of 65, results in an additional 2.885 (0.1
* 28.85) acres of parkland per 1,000 people. The coefficient of the variable for the per
cent of the population less than 18 years old was not significant itself, although that
variable is highly (positively) correlated to per cent non-white (0.74), and per cent
receiving public assistance (0.76).
The race and income variables are not themselves included in the model pictured
in Exhibit 8. However, the race and income variables are correlated (some very highly)
with the variables that were included in the model (See Correlation Matrix for Selected
Variables - Exhibit 9). For example, per cent non-white and per cent receiving public
assistance are both negatively correlated (-0.68 and -0.59 respectively) with per cent 65
and older. Since the multiple regression coefficient of the per cent 65 and older variable
is positive, we can infer that per cent non-white and per cent receiving public assistance
are negatively related to the dependent variable, even though they are not themselves
included in the model. In all cases, the direction of the correlation of the race and
income variables with the included independent variables supports the results of the
simple regression analyses presented earlier.
EXHIBIT 8
Multiple Regression Analysis
Summary of Results for Best Model
n=59 Community Districts
Dependent Variable: (Adjusted) Park Acres/1000 Residents
R2 = 0.40
.n.e.enden N R...essi.  .a ....... . gniia..e.
oulation Deds ~ ~ -0.0341 -2.24 0.029 95-99%
%>65 yr old i:: 28.8508 2.32 0.024 95-99%/
B~rerson h~/or& 2.3247 2.01 0.049 95-99%
itten islad 9.5840 3.67 I0.0005 > 99%
EXHIBIT 9
Correlation Matrix for Selected Variables
% Rec'v Mediian % Non- Stat IsV Reg Pk Population % >= 65
Pubi Asst Famn inc W2vhita Dummy Dummy. Density
Si-4c 1.0000 -0.8162 0.8112 -0.2119 -0.1620 0.2549 -0.5932
...niiliy: -0.8162 1.0000 -0.7680 0.2131 0.1576 -0.0227 0.4192
%.N oin~te2 0.8112 -0.7680 1.0000 -0.2915 -0.0374 0.2578 -0.6800
Ntasumi -0.2119 0.2131 -0.2915 1.0000 -0.1850 -0.3099 -0.0857
-0.1620 0.1576 -0.0374 -0.1850 1.0000 0.1641 0.2113
P......... 0.2549 -0.0227 0.2578 1-0.3099 1 0.1641 1.0000 -0.1936
-0.5932 0.4192 -0.6800 -0.0857 0.2113 -0.1936 1.0000
Discussion of Findings
An examination of the regression model listed in Exhibit 8 and the correlation
matrix (Exhibit 9) of the independent variables included in that regression (plus the race
and income variables) begins to paint a picture of the factors that explain the variation
of the quantity of parkland from district to district in New York City.
The results seem to confirm the assumption that Staten Island is fundamentally
different from the rest of the City. This is not surprising given that Staten Island is way
above the City-wide average amount of per capita parkland (12.31 v. 3.6 acres/1,000), and
is also way below the city-wide averages for per cent of the population receiving public
assistance (7.4% v. 18.7%) and per cent of the population that is non-white (20% v.
56%).71
The fact that the regression coefficient of the regional park dummy variable was
positive means that community districts bordering on those parks tend, all else being
equal, to be better served. This is confirmed by the fact that 17 of those 23 districts
(74%) are at or above the citywide median of 1.8 park acres/1000 people, as compared
to only 13 of 36 districts (36%) nt bordering on regional parks that are above the
citywide median.
While it may seem obvious that the districts bordering on the (seven) regional
parks would have higher parkland/population ratios (particularly given that together the
regional parks comprise 30% of the total parkland, and given that the acreage was wholly
allocated to the surrounding districts for this analysis), this is not an entirely predictable
71 1993 Community District Needs
outcome. Because the parkland/population ratio is also driven by the population served
by the parkland, it is conceivable that these districts could have low ratios, if their
increased desirability would tend to attract so many people so as to dwarf the higher park
acreage. However, since the analysis suggests that this is not the case, it is speculated
that because these districts are more desirable, housing prices may be higher thereby
effectively keeping the population lower.
Because population density consistently was shown to be negatively correlated to
park acres/1000, it is likely that the neighborhood parks in those less-well-served/high-
density areas are overwhelmed by the high population numbers. As a result, these parks
may tend to deteriorate at a faster rate than parks in better served areas, thus further
decreasing the quantity of usable parkland in those districts. While there may be few, if
any, opportunities to develop new regional parks in the densely settled areas, there are
alternative means of addressing the need for more neighborhood park facilities in those
areas. (This is discussed in Chapters 4 and 5, below).
It is interesting to note that the variable for the per cent of the population that is
less than 18 years was never found to be a significant variable. Despite the fact that most
parks are planned with children in mind, few new parks were developed in the last decade
or more. Thus, the locations of most of the City's parks were planned in the context of
past, not present population characteristics. This is further substantiated by the fact that
the coefficient of the variable for the per cent of the population that is greater than or
equal to 65 years old is consistently strongly positive related to park acres/1,000.
Within the context of NYC, it is probably safe to say that the majority of the
population that is 65 years old or greater did not move to NYC for their retirement years.
Rather, it is likely that the strong correlation between the well-served districts and the age
of the population reflects the fact that this cohort moved to these districts decades ago
when they had young children." Now, as they are in or approach their retirement years,
and may themselves become frequent park users, they are not likely to leave a well-served
area for a less well-served area.
The result of the fact that the population is older, and therefore maybe more stable
in districts with higher parkland/population ratios is that younger populations are
effectively blocked from moving to these districts. Because the young people in this
country (and in NYC) are disproportionately poor and non-white (see the correlation
matrix in Exhibit 9), we may infer that children and teens will tend to face parkland
availability ratios similar to the poor and non-white population.
The result of all of these factors taken together is a sort of "market failure" that
precludes younger, poorer, people of color from moving to districts that have higher
parkland/population ratios. Rather, they are more likely to live in districts with higher
population densities, and less per capita parkland. Because most newcomers/immigrants
to the city tend to be poor and people of color, they are likely to move to those districts
with already over-burdened parkland, thus causing the ratio to further decrease.
The local government's role should be to try to correct this market failure and
redress the inequitable distribution of parkland. Since it would be impossible (and
72 An interesting side analysis to conduct would be to analyze the Census statistic for the length of time
at a residence to see whether this assumption is borne out.
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undesirable) to decrease or reallocate parkland from well-served areas to others, the
solution must lie in the development (or improvement) of neighborhood parkland, focused
in the poor and minority neighborhoods. Several possible strategies for accomplishing
this goal will be discussed in the next two chapters.
CHAPTER 4
OPPORTUNITIES FOR REDRESSING INEQUITIES
Strategies for redressing the inequitable distribution of parkland throughout New
York City's 59 Community Districts could take several different forms and can be
executed by a variety of actors. The options fall into two broad categories: creating new
parkland or improving existing sites (to increase their utility). New parkland can be
created either by annexing land abutting an existing Park's site, or by acquiring land to
develop a new site;" Park improvements can range from standard rehabilitation to
major structural work.
There is clearly a role for a variety of sectors to play in planning, funding, and
executing these initiatives. However, this Chapter solely evaluates the effectiveness of
the steps the New York City local government has taken, and explores options available
to them for future action. Alternative approaches will be explored in the concluding
chapter.
4.1 Increasing the Quantity of NYC Parkland
This section first looks backwards, to gain an understanding of what was
accomplished over the last decade, what was not, and why not, before looking forward
to see what can be done in the future.
a. A Decade of Parkland Acquisitions (1980 - 1989)
A total of 530 acres of parkland were acquired by the Parks Department in the
7 Land transferred from some other jurisdiction (e.g.: State) into the Parks Department's ownership also
is counted by the Parks Department as an acquisition.
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1980's. This represents approximately 2% of the current parkland inventory of 26,000
acres. Even if this new land was acquired entirely within the 29 most under-served
community districts, it still would not have been sufficient to bring those communities up
to the citywide median quantity of parkland per capita.
But in fact, only 5% of the total parkland acquired in the 1980's was in districts
that were below the 1980 median (1.87 acres/1,000). Moreover, because the 530 acres
were comprised of just 57 acquisitions over the ten year period, the land that was
acquired was primarily in large chunks, and concentrated in a handful of districts. As a
result, significant parcels of parkland were added to districts that were already
comparatively well-served (65% of the total land area acquired was in Staten Island, and
12% was in Queens). [Exhibit 10]
It is not chance that the parkland acquired was concentrated in a few large parcels.
It was the result of a deliberate strategy to utilize State funds available to acquire natural
areas. Advocates also had fought for the City to acquire the few remaining natural areas
in the City to protect them from development pressures. As a result, 82% (434 acres) of
the land acquired was either woodlands, wetlands, or waterfront property.
The incorporation of over 400 acres of natural areas was certainly a significant
achievement for environmental/open space advocates. The importance of this land in
preserving New York City's limited natural environment is not being contested.
However, because the bulk of the resources were concentrated in a handful of well-served
districts, the disparity between the better-served and less-well served districts increased.
This was exacerbated by the fact that population tended to decline in the wealthier
EXHIBIT 10
Parkland Acquisitions 1980-1989 by Community District
Districts Sorted by 1980 Parkland/1000 Residents
CD Parkland/1 000 Residents (2) 1980s Acres Cum Acres 1980s Acq Cum Acq
(1) 1980 1990 Acquired Acquired Events (3) Events
X10 28.478 31.094 9.5 529.686 2 55
R2 22.700 21.999 120.2 520.186 3 53
R3 12.371 11.928 210.99 399.986 8 50
Q1l 8.276 9.126 67.787 188.996 6 42
X8 8.266 8.372 0 121.209 0 36
X12 8.054 8.020 6.521 121.209 2 36
Q14 7.194 7.211 1.77 114.688 1 34
K18 7.043 7.332 0 112.918 0 33
Q8 5.730 5.506 0 112.918 0 33
X6 4.755 4.579 2.5 112.918 1 33
Q6 4.722 4.953 0 110.418 0 32
Q7 4.701 4.350 1.96 110.418 1 32
Ri 4.556 4.656 10.68 108.458 3 31
K13 3.970 3.966 9.8 97.778 1 28
X1l 3.837 3.881 1.26 87.978 1 27
X7 3.657 3.322 0 86.718 0 26
K10 3.617 3.865 0 86.718 0 26
Q13 3.480 3.663 47.65 86.718 1 26
M12 3.299 3.061 13.06 39.068 1 25
M11 3.010 3.136 0 26.008 0 24
M7 2.958 2.898 0.04 26.008 1 24
Ml 2.942 1.846 0 25.968 0 23
Q10 2.818 2.763 0 25.968 0 23
Q9 2.639 2.566 0 25.968 0 23
X3 2.593 2.384 0 25.968 0 23
M5 2.566 2.332 0 25.968 0 23
Q5 2.296 2.312 0 25.968 0 23
K9 2.121 1.852 0 25.968 0 23
K6 2.086 2.249 0 25.968 0 23
Q4 2.041 1.764 0 25.968 0 23
)K7' 1.874 1.801 ______ 25.968 0 23
X9 1.764 1.792 1.377 25.968 1 23
K8 1.750 1.604 0 24.591 0 22
M9 1.739 1.676 0.134 24.591 1 22
Q3 1.619 1.533 0 24.457 0 21
Q12 1.393 1.312 0.305 24.457 1 21
M8 1.207 1.182 2.845 24.152 2 20
(continued)
EXHIBIT 10 (continued)
Parkland Acquisitions 1980-1989 by Community District
Districts Sorted by 1980 Parkland/1000 Residents
CD Parkland/1 000 Residents (2) 1980s Acres Cum Acres 1980s Acq Cum Acq
(1) 1980 1990 Acquired Acquired Events (3) Events
K2 1.173 1.174 2.235 21.307 2 18
M10 1.089 1.157 0.086 19.072 1 16
X4 1.085 1.044 0 18.986 0 15
K14 1.057 0.952 0 18.986 0 15
K15 1.044 1.088 0 18.986 0 15
Q1 0.958 0.985 0 18.986 0 15
X1 0.760 0.780 0.593 18.986 1 15
M3 0.749 0.718 0.036 18.393 1 14
K11 0.705 0.729 0 18.357 0 13
K5 0.686 0.679 3.318 18.357 4 13
K1 0.608 0.557 0 15.039 0 9
K16 0.532 0.490 2.318 15.039 2 9
X2 0.409 0.547 7.5 12.721 1 7
K3 0.375 0.372 1.607 5.221 1 6
Q2 0.221 0.207 0 3.614 0 5
K12 0.213 0.208 0 3.614 0 5
M2 0.205 0.190 0.07 3.614 1 5
K4 0.204 0.202 1.82 3.544 1 4
X5 0.190 0.185 1.378 1.724 2 3
M4 0.167 0.167 0.346 0.346 1 1
M6 0.155 0.148 0 0 0 0
IK17 0.103 0.099 0 . 0 0 0
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(Adjusted) Park Acres/1 000 Residents.
Events are as reported by the NYC Parks Department.
In 1980, 1.874 Park Acres/1 000 (Brooklyn CD 7; (K7)) was the Citywide Median.
districts in the 1980's, while population tended to increase in the poorer, less-well served
districts.
Future strategies to increase the quantity of NYC parkland must be focused on the
most needy communities -- that is, economically disadvantaged communities (which are
also communities of color) that have low parkland/population ratios.74 While these
communities are not replete with wetlands and other natural areas, they do have an
abundance of another resource -- vacant land -- that could be transformed into parkland.
b. Looking Ahead: Turning Vacant Lots into Parkland
There is a widespread perception that, because New York City is the most densely
populated city in the country, there is no land available to create new parks. But in fact,
there are over 57,000 vacant lots across the City (that's 6.3% of the total number of lots
citywide)." If all of these lots were the average lot size (.22 acres), that would translate
to over 12,000 acres, or the equivalent of 15 Central Parks!
But, like parkland, vacant lots are not equally distributed throughout the City.
Some community districts have more, some have less;76 Some lots are smaller than the
citywide average, some are larger. In addition, the magnitude of each districts' needs for
74 Using the median as the dividing line by which to evaluate whether a CD requires additional parkland
may not be the most appropriate measure; Comparing a districts' ratio to a fixed desired standard would be
preferable. However, because the median is a relative measure it is appropriate for prioritizing actions.
75 In 1990, there were 57,725 vacant lots out of a total of 918,617 lots citywide. (Community District
Needs, FY 1993, the City of New York, Mayor David N. Dinkins, et. al., p.3)
76 It is not surprising that the per cent of total lots that are vacant per district is highly and positively
correlated to income (% rcv public assistance: .81) and race (% non-white: .59.
more parkland vary. Therefore, the first step in a citywide plan to turn vacant land into
parkland is the evaluation of whether, at first blush, there is a sufficient quantity of vacant
land in each of the 29 districts below the citywide median (1.8 acres/1,000) to make a
meaningful improvement in those districts' parkland to population ratios.
An analysis was conducted to determine what percentage of the vacant lots in each
district would need to be converted to parkland to bring them up to the citywide median.
[Exhibit 11] This was calculated in four steps:77
First, the estimated current quantity of parkland was subtracted from the total
amount necessary to be at a ratio of 1.8 acres/1,000, based on the districts' 1990
population. (see footnote #65) This yielded a figure for the total amount of acres
needed to bring the district up to the median.
Second, the average lot size by district was calculated, based on the published
information regarding the total number of lots and the total acreage for each
district.
Third, the total number of lots needed to bring a CD up to the median was
calculated by dividing the total number of acres needed by the average lot size for
that district.
Last, the percentage of vacant lots that are needed to bring each district up to the
median was determined by dividing the total number of lots needed by the total
number of vacant lots for each district.
Based on these calculations, Exhibit 11 shows that 18 of the 29 community
districts below the median have a sufficient number of vacant lots to bring each of those
districts up to 1.8 acres/1,000 (i.e.; they do not need more than the total number of vacant
lots). Of these districts, nine require less than one-third of the vacant lots to be
converted; An additional five CDs require less than two-thirds of the vacant lots; And,
77 Based on data contained in the 1993 District Needs statements for each district.
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the remaining four districts require from two-thirds to close to all of the vacant lots.
While it is estimated that a majority of the least well-served districts have a
sufficient number of vacant lots to bring each of those districts up to the citywide median,
11 of these (29) community districts do not (i.e.; they would require that more than 100%
of the total number of vacant lots be converted to parkland). However, four of these
districts (M2, M4, M6, M8) have a majority of white residents, and have a district-wide
median family income ranked above the 1990 citywide median family income ($34,360).
As a result, the need for additional public open space may be mitigated by a variety of
other factors.78 79
Unlike the above mentioned four Manhattan districts, the shortage of open space
cannot be dismissed so easily for the remaining seven districts that do not have a
sufficient number of vacant lots to bring them up to the citywide median for per capita
parkland. This is because they all have a district-wide median family income that ranks
below the 1990 citywide median family income, and four have a majority of people of
color (K14, K17, M3, X5). [The other three CDs are majority white (K1l, K12, Ql).]
Because residents in these districts are more likely to be reliant upon public open space
78 For example, there is a greater likelihood that these districts have a greater amount of privately funded
open space than lower income districts (e.g. private development bonus plazas), which is not accounted for in
the parkland ratios. These districts are also more likely to benefit from future private investments in open space
and other amenities. Further, this demographic profile is more likely to have recreational opportunities that are
not reliant upon public open space. (Please refer to Chapter 2, section 2.3 for a discussion of the need for
neighborhood parkland in poor/minority communities.)
79 Because all of these districts are in Manhattan, they will also have easy access to a network of proposed
waterfront parks, planned to ring Manhattan's edge. (New York City; Comprehensive Waterfront Plan;
Reclaiming the City's Edge., David N. Dinkins and Richard Schaffer, Summer 1992.)
for recreational needs and for neighborhood beautification, these districts will require
more creative solutions (as will be discussed in the next chapter)."
Although this preliminary evaluation seems to suggest that the parkland to
population ratio for the majority of the underserved districts can be improved by turning
vacant lots into parkland, the simple fact that there is a large quantity of vacant land, does
not insure that it is available and/or suitable for conversion to parkland. There are a
multitude of legal, technical and planning issues involved in converting vacant lots into
parkland. This includes: who owns the title to the land (i.e., privately- or city-owned),
what prior uses were on the site (i.e., is the soil contaminated or is there waste buried on-
site that first must be removed), whether the land is physically suitable for parkland (e.g.,
topography, sun exposure), whether there are any competing uses for the site (e.g.,
housing or economic development), and which option is preferred by the community.
[While these issues and others are very significant and must be addressed prior to
developing plans to convert vacant lots to parkland, they are beyond the scope of this
thesis.]
Even if there were not any legal or technical considerations preventing the
conversion of vacant lots to parkland, it would be naive to expect that 100% of the land
would be assigned to this use. This is primarily because the most desirable land for parks
(i.e.; flat, contiguous/large lots) is also the most desirable land for housing (and most
anything else). As a result, new parks will always be competing with new housing in
80 However, some of these districts (K1 1, M3, Q1, X5) are bounded by water, and will benefit from the
proposed Waterfront Plan (ibid).
neighborhoods that have an acute need for housing, but a chronic need for parks.
Given these urban realities, it is more reasonable to presume that up to one-third
of the vacant land in any one district would be converted to parkland.81 This means that
of the 29 districts below the citywide median, only 9 CDs can be brought up to the
median, solely through greening vacant lots. However, if one-third of the vacant lots
were converted to parkland in the remaining 20 districts, although it would not be
sufficient to bring them up to the median, it would be a start in improving their
parkland/population ratios. Clearly, there is a need to explore alternative solutions that
can be implemented in conjunction with a vacant lot program.
81 The Parks Council is using the 1/3 rule of thumb in their Public Space for Public Life policy document
(to be released Fall 1993).
EXHIBIT 11
Analysis of Vacant Lots by Community District for CDs Below
Citywide Median Parkland/Population Ratio (1.8 Acres/1000)
CD 1990 Park Total Vacant % Avg Lot Park Acres Lots % of
(1) Ratio (2) Lots Lots Vacant Size (3) Needed (4) Needed Vac Lots
X9 1.792 24288 740 3.05% 0.1263 1.33 11 1.4%
Q4 1.764 12381 404 3.260/o 0.1231 4.93 40 9.9%
M9 1.676 2613 119 4.55%| 0.3690 13.27 36 30.2%
K8 1.604 8309 747 8.99% 0.1263 19.04 151 20.2%
Q3 1.533 16017 587 3.66% 0.1131 34.43 304 51.9%
Q12 1.312 39871 2867 7.19% 0.1577 98.22 623 21.7%
M8 1.182 13810 35 0.25% 0.0918 130.22 1419 4054.3%
K2 1.174 8986 853 9.49% 0.2126 59.18 278 32.6%
M10 1.157 5305 662 12.48% 0.1695 63.97 377 57.0%
K15 1.088 23241 826 3.55% 0.1363 102.16 750 90.8%
X4 1.044 3517 621 17.66% 0.3710 89.80 242 39.0%
Q1 0.985 20714 670 3.23% 0.1787 142.14 795 118.7%
K14 0.952 11909 169 1.42% 0.1579 135.61 859 508.3%
Xl1 0.780 3854 1369 35.52% 0.3616 78.76 218 15.9%
K11 0.729 21926 232 1.06% 0.1148 160.64 1399 603.1%
M3 0.718 5546 461 8.31% 0.2032 174.87 861 186.7%
K5 0.679 19363 3339 17.24% 0.1866 180.87 969 29.0%
K1 0.557 15466 1890 12.22% 0.2048 193.87 947 50.1%
X2 0.547 2912 717 24.62% 0.4701 49.42 105 14.7%
K16 0.490 8146 1603 19.68% 0.1511 111.25 736 45.9%
K3 0.372 17120 2612 15.26% 0.1107 198.06 1790 68.5%
K12 0.208 19382 365 1.88% 0.1189 254.75 2143 587.1%
Q2 0.207 10723 609 5.68% 0.3080 151.09 491 80.6%
K4 0.202 11377 2054 18.05% 0.1153 163.91 1422 69.2%
M2 0.190 7716 122 1.58% 0.1288 151.51 1177 964.4%
X5 0.185 3634 602 16.57% 0.2404 191.27 796 132.2%
M4 0.167 7791 191 2.45% 0.1719 137.88 802 419.9%
M6 0.148 13968 77 0.55% 0.0627 220.95 3526 4579.7%
K17 0.099 18157 460 2.53% 0.1189 274.30 2308 501.7%
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island.
(2) (Adjusted) Park Acres/1 000 Residents.
(3) Mean size of lots in each CD in acres.
(4) Acres required to reach Citywide Median of 1.8 acres/1000 residents.
4.2 Improving the Quality of Existing Parkland
The parkland in the community districts that have low parkland/population ratios
also have high people to parkland ratios. As a result, these parks are more likely to
deteriorate at an even quicker rate than other parklands throughout the city. One way of
taking the stress off of these over-burdened facilities is to build more parks in these areas.
But, as discussed in Section 4.1a above, very little parkland was acquired in the areas
where it was most needed in the 1980's. Securing vacant lots and converting them to
parkland is another possibility for increasing a district's parkland. But, as discussed in
Section 4.1b above, at first blush it does not seem like this alone can relieve the stress in
the most underserved districts.
While alternative strategies are sought for increasing the quantity of parkland in
the most underserved districts, it is essential that the quality of the existing parkland be
maintained and improved so as to preserve its utility. Otherwise, the parkland/population
ratio effectively will drop even lower. Continued maintenance is important to discourage
littering and vandalism. But, routine maintenance alone (e.g.: garbage collection, painting
park benches) cannot remedy the effects of the additional wear-and-tear these facilities
are experiencing.
There are two main options available to the Parks Department for improving
existing parkland. They can either perform a standard playground renovation under the
Neighborhood Park Improvement Program (NPIP), or perform a more extensive major
capital improvement (MCI). While very different in scope, time frame and cost, both
programs have the potential to have profound impacts on the quality of a community's
parkland, and thereby on the residents' quality of life. Because municipal funds are so
scarce, it is important to evaluate whether these programs' resources have been focused
on the communities with the greatest need (i.e.; lowest parkland/population ratios and
poor, communities of color).
a. Neighborhood Park Improvement Program2
The Neighborhood Park Improvement Program (NPIP) was started by the Parks
Department in the late 1970's. The original goal of the program was to focus resources
on improving parks and playgrounds in the poorest neighborhoods. With the advent of
computer-aided design (CAD) this program now can chose from a menu of modem play
equipment components, and instantly design a new playground based on the size of the
site. This new equipment replaces the 1950's Robert Moses-era playground with modem,
brightly colored play equipment.
However, the NPIP is restricted to sites that don't require major design or
engineering work. Because of that, projects can be completed quickly (1-2 years, as
compared to 3-5 for capital projects) and at relatively low costs ($300K - $1 million per
facility). The total budget for last three years (FY91-93) was approximately $33 million.
On average, the NPIP renovates 30 playgrounds each year. As a result, the
process to select the playgrounds to be renovated is a highly political process. The Parks
Department Borough Supervisors prepare a initial list of preferred sites, reflective of the
82 Information for this section was obtained almost entirely from a personal conversation with Bob Jonert,
supervisor of the NPIP. (March, 1993)
facilities determined to be in the worst condition (see footnote #45), and based on requests
that have been made by the community. The list is submitted to the City Council to
review during the budget adoption process. Because the funds for the NPIP are wholly
discretionary (see Section 4.2b, below), the final project list may not reflect the
Department's priorities.
It would be interesting to review the annual final lists of sites selected for the
NPIP to determine whether the original goals of the program are being adhered to and
whether the resources are going to poor neighborhoods, most in need of renovated
playgrounds. However, it was not possible to conduct such an analysis for this Thesis
because the data is not readily available. An evaluation of how the remainder of the
capital budget is allocated may provide some clues as to the spending priorities of the
elected officials.
b. Major Capital Improvements
Overview
While the Neighborhood Park Improvement Program has the potential to make
swift qualitative improvements to outdated and run-down parks, even if all of the NPIP
budget were focused on communities below the citywide parkland ratio median, on
average it could not address more than one facility per district each year. On the other
hand, the overall annual Parks Department capital budget (which the NPIP is a part of)
is roughly ten times the NPIP budget, and contains hundreds of projects each year.
Projects funded under the capital budget tend to require more extensive site work (than
the NPIP) including custom design, engineering, electrical, demolition and construction.
As a result, some projects may take three to five years to complete.
The appropriation of capital funds for most City projects is a highly political
process. However, the direction of the Parks Dept. capital budget is particularly
controlled by the political process since a decision was made in the late 1980's to rely
on the elected officials' discretionary funds for the majority of the capital budget.83
Because control is taken away from the Parks planners, it is important to evaluate how
these funds are allocated and whether they are going to the community districts that need
them the most.
An evaluation of how the capital budget money is appropriated is facilitated by
the format of the published budget. Funds are allocated by project, and individual project
numbers are assigned to track each project. (A project can then be assigned to a
community district and the total funds appropriated by district can be aggregated.) In
1988 when the NYC Charter was revised, the Board of Estimate was abolished and in its
place the City Council (and to a lesser extent, the Borough Presidents) was given
considerable fiscal power. Simultaneously, the budget process was changed to enable
tracking individual projects according to the specific source of the funds (e.g.: Borough
Presidents, City Council members, Executive).
83 Apparently, during the late 1980's fiscal crisis, it was a strategic decision by the Administration (not the
Parks Dept.) to drastically cut the Parks Department's capital budget, anticipating that the elected officials would
be more likely to allocate their discretionary funds to parks than to other agencies' projects. The result is that
approximately 80% of the Parks capital budget is discretionary and only 20% is Executive funds. (personal
conversation with Jack Linn, Parks Dept. Public Affairs, March 1993)
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Analysis
The following is an analysis of the Parks Department capital budget money
appropriated over the last three fiscal years (FY 91,92,93).4 85 The objective was to
determine what factors explain the appropriation of capital funds by community district,
and whether the funds seem to be going to the most needy communities. 6
A series of simple and multiple regression analyses were performed, following the
methodology described in Chapter 3. The independent variables were race,
poverty/wealth, political activity, population, and geography.87 The analyses were
performed using each of the three funding sources as a different dependent variable, in
addition to a fourth variable representing the aggregate budget. Each of these dependent
variables was also represented three different ways: total dollars; dollars/CD park acre;
dollars/CD resident.
The significant results of the simple regression analyses are shown in Exhibit 12.
Model A shows that for the analysis of the total Parks Dept. capital budget appropriated
84 Funds "appropriated" are not necessarily funds "committed." A variety of factors can intervene and
prevent appropriated funds from actually being spent (committed), such as contracting issues, shortage of agency
personnel to oversee the project, unexpected budget cuts, and changing political priorities.
85 Appropriated funds were analyzed rather than committed funds, because appropriated funds were thought
to be a better measure of "political intent." In addition, the past three years' capital budgets were aggregated
for the analysis to correct for possible wide variations in allocations from year to year.
86 Each year, a portion of the Parks Dept. total capital budget is allocated to "Citywide" and "Borough-
wide" budget lines. As a result, for the three years studied, approximately 40% of the capital funds cannot be
assigned to projects within individual community districts. This district-level budget analysis, therefore, pertains
to 60% of the capital funds appropriated for FY91,92,93.
87 The original intent was to also include park condition (a rating of the percentage of facilities that were
rated acceptable or unacceptable) as an independent variable. But, that information was not received in time to
incorporate it into the analysis.
for the three year period studied, both the race and poverty/wealth variables are
(individually) significantly correlated to the dollars appropriated per park acre. This
means that, all else held constant except for racial composition or income level, districts
with a higher percentage of residents of color, or districts with the higher percentage of
residents receiving public assistance receive greater capital appropriations per acre of
parkland. Model B shows similar results for the analysis of the Borough Presidents'
appropriations, however, only the poverty/wealth variable was significant for the
Executive appropriations (Model C).
The City Council appropriations was the only funding source that had significant
results for the multiple regression analysis. The best model, shown in Exhibit 13, was
by representing the dependent variable in total dollars. Three variables, significant at
95% or better, explain 26.7% of the variation about the mean (i.e.; R2 = .267) in City
Council appropriations. These variables are poverty/wealth (% receiving public
assistance), political activity, and population.
This means that if two districts had the same level of political activity and the
same number of residents, all else held constant, the district with the higher percentage
of residents receiving public assistance would receive greater capital appropriations for
parkland. Or, conversely, for two districts that had the same number of residents and an
equal per cent of residents receiving public assistance, the district that had a higher voter-
turn-out (in 1990) would receive a greater amount of capital funds: for every additional
1% of the population that voted, the capital funds appropriated to parkland for the three
years studied, would increase by $284,097.90 or (2,840,979 * .01).
Although the only significant model for City Council appropriations was with the
dependent variable represented as total dollars (and not dollars per capita or dollars per
acre), one of the three significant variables was total CD population. This indicates that
City Council appropriations are sensitive to the number of people in a district. For
example, if all districts in a council member's jurisdiction had equal economic standing
and political activity, all things being equal, it is likely that over a three year period,
$13,960 would be allocated for every additional 1,000 residents (13.96 * 1000).
Discussion of Findings
In evaluating the results of this analysis, it is also interesting to note what
variables were not significant. Particularly, the "Regional Park Dummy" variable was not
significant for any model of appropriations. It was hypothesized before conducting this
analysis that the districts bordering on the regional parks would receive a large proportion
of the capital funds, simply because one-third of the parkland is contained there, and
because these are very visible parks. However, because the regional parks are more likely
to receive funding from other sources (e.g.: private contributions, State, or
Citywide/Boroughwide appropriations), it is logical that the elected officials have focused
their appropriations in more local parks.
Overall, the explanatory power of these regression models is very low. For all
sources of funding other than the City Council, the fact that no multiple regression models
were found to be statistically significant seems to indicate either that the appropriations
of capital resources is random, or that it is based on other variables not captured in this
analysis. Even for the City Council model, only 26.7% of the variation in the budget
appropriations about the mean, has been explained by the three significant variables.
It does seem, however, that the City Council members are sensitive to issues of
equity and the distribution of parkland, by favorably allocating resources to community
districts with higher percentages of poor people. Because in NYC, race and income are
highly correlated (.81), it can be extrapolated that communities of color are similarly
favored. In addition, by appropriating more money to districts with more people, they
seem to also recognize the connection between population and park deterioration.
(Although, models including the parkland/population ratio as an independent variable were
not significant.)
Despite the fact that the overall Parks Department capital budget was over $300
million for the three years studied, and that poor communities of color seem to be favored
in terms of budget appropriations, it is difficult to determine whether this is an adequate
sum of money to effectively redress the parkland inequities discussed in Chapter 3. In
addition, spending large sums of money to upgrade neighborhood parks while
simultaneously cutting the park maintenance and operating budgets is a short-sighted
investment. In order to make a meaningful improvement to the quantity of neighborhood
parkland, the parks must be kept clean and safe. Otherwise, not only will residents not
be able to use the parks, these parks will have the unintended effect of further decreasing
the quality of life in the community. The concluding chapter discusses alternatives for
addressing these issues.
EXHIBIT 12
SIMPLE REGRESSION ANALYSIS RESULTS
MODEL A
n=59 Community Districts
Dependent Variable: Total Parks Capital Budget
Appropriations FY91-93 ($/acre)
Variable
Poverty/Wealth:
%rcv public assist
median fam. income
Race:
% non-white
Coefficient t
78327
-.4419
27966
3.11
-1.92
significance R2
>99%
90-95%
.145
.061
.0822.26 95-99%
MODEL B
n=59 Community Districts
Dependent Variable: Borough Presidents' Parks Capital Budget
Appropriations FY91-93 ($/acre)
Variable
Poverty/Wealth:
%rcv public assist
median fam. income
Race:
% non-white
Coefficient t
28730
-.1888
11225
2.63
-1.94
significance
99%
90-95%
2.12 95%
MODEL C
n=59 Community Districts
Dependent Variable: Executive Parks Capital Budget
Appropriations FY91-93 ($/acre)
Variable
Poverty/Wealth:
%rcv public assist
Coefficient
39663
significance
1.99 95%
R2
.108
.062
.023
.065
EXHIBIT 13
MULTIPLE REGRESSION ANALYSIS RESULTS
n=59 Community Districts
Dependent Variable: City Council Parks Capital Budget
Appropriations FY91-93 (Total $'s)
R2 = .267
Variable
Poverty/Wealth:
%rcv public assist
Political Activity:
% >=18 who voted
Population:
(total CD pop.)
Coefficient
2235502
2840979
13.96
t significance
2.51
2.03
4.43
95-99%
95
99%
PART THREE
CONCLUSIONS AND RECOMMENDATIONS
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CHAPTER 5
CAN WE GET THERE FROM HERE?
The advent of the environmental justice movement has focused national
attention on urban environmental issues. As a result, it has brought communities of
color on board as the new urban environmental advocates. Most often, newly formed
community environmental groups first organize around a hazardous or noxious facility
either planned for their community or already there, emitting pollution. Because of
the immediate need to stop the disproportionate high levels of pollution in low income
communities and communities of color, advocates have not had the luxury of focusing
on prevention-oriented strategies to achieve lasting environmental justice. Instead,
they must remain organized and ready to fight a succession of actions that affect their
communities.
It is important for environmental justice advocates to recognize the advantages
of developing a proactive, prevention-oriented urban environmental strategy.
Particularly, the connection between pollution prevention, urban open space and
environmental justice needs to be explored as a serious policy and planning strategy.
Most often, urban open space is viewed as an environmental amenity, and therefore is
one of the first budgetary programs cut in cities. But in reality, UOS is really an
environmental necessity. If the true value of UOS were considered in budgetary
decisions, UOS would likely rise in the hierarchy of urban programs.
Performing an equity analysis of urban parkland may be one way of
communicating to elected officials the serious inequities in accessing parks and
recreational facilities. The analysis performed for New York City parkland in this
Thesis discovered what was hypothesized -- that low income communities and
communities of color in NYC are less likely than high income, white communities to
live in districts well-served by parkland. This is particularly troubling due to the fact
that these are the populations that have the greatest need for neighborhood recreational
space. Additionally, the fact that housing prices are likely to be higher in
communities with greater amounts of parkland, coupled with the fact that communities
with abundant parkland may tend to be more stable, effectively blocks low income
people from improving their surroundings within NYC. Low income people of color
face additional barriers to moving due to racism in communities and housing bias.
Because it is clear that the free market is not working in terms of fairly
allocating park resources, local government must step in to redress these inequities.
Options for increasing the quantity of neighborhood parkland through converting
vacant lots is discussed in the Thesis. However, there are not a sufficient number of
vacant lots to redress the inequity without also turning to alternative measures. It is
possible that in these areas with a shortage of vacant land, there are numerous
abandoned buildings that are beyond the potential for renovation. Some amount of
these buildings could be demolished to create new parkland.
The need for additional housing and parkland are always going to be in
conflict. Therefore, government planners and community leaders will have to develop
creative solutions to increasing the quantity of parkland without sacrificing other
priorities of the community. Teaming up with existing land uses and improving or
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creating parkland is one alternative.
For example, many of the most underserved areas also have numerous public
housing (Housing Authority) projects. Most of these projects have large amounts of
open areas that, because of poor design, are not used efficiently. The Parks Dept. and
the Housing Authority should team-up to develop schemes for renovating these areas
so that they can serve as parkland for the community. In addition to providing
recreational space for the projects' residents, bringing in other members from the
community may help to break down stigmas currently attached to living in HA
projects
Another creative solution to increasing parkland in areas without sufficient
vacant land is to build up, and put parks on the roofs of buildings. The 28 acre
Riverbank State Park, scheduled to open in 1993, is on the roof of the North River
Sewage Treatment Plant in West Harlem, Manhattan. In Tokyo, Japan where land is
scarce, combining parks with waste treatment facilities is commonplace.
Whatever the strategy for increasing parkland, it is critical that the community
is involved in the decision-making process. Particularly because dwindling
government funds have decreased City Parks maintenance crews, it is critical that
community leaders be vested in the development of any new parkland, so that they are
committed to maintaining it. In addition, there is a great potential for private
investment in community parks that should be explored.
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APPENDIX A
State Parkland in New York City
BRONX:
Roberto Clemente State Park
BROOKLYN
Empire Fulton Ferry State Park
MANHATTAN
Riverbank State Park (1993)
QUEENS
Bayswater Point State Park
STATEN ISLAND
Clay Pit Pond State Park
25 acres
9 acres
28 acres
12 acres
250 acres
Federal Parkland in New York City
Gateway National Recreation Area:
Staten Island
Brooklyn
Queens
Brooklyn/Queens
North Shore
Jamaica Bay
Statue of Liberty/Ellis Island
1,218 acres
1,530 acres
1,059 acres
702 acres
2,473 acres
58.38 acres
source: "How to Analyze Community Open Space," The New York City Open Space
Task Force, 1988, p. 88
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Appendix a
DCP vs Adjusted Park Ratios
CDs Sorted by Adjusted Ratio
Citywide Park Acres/1000 Residents
CD 1990 Population. 1990 Adj Adj Park Acres (3) 1990 DCP DCP Park Acres
(1) per CD Cum Pk Ratio (2) per CD Cum Pk Ratio (4) per CDi.'$ Cum
X10 97863 7309001 '1.O9411 3042.9 23885 .... 3 1016.3 18979
R2 113944 7211138 ..1.9.. 2506.7 20842 21P9 1 2506.7 17962
R3 129956 7097194 1t928 1550.1 18335 ... 1550.1 15456
Q11 108056 6967238 | 1 6 986.1 16785 -I1 986.1 13906
X8 97030 6859182 .........2 812.3 15799 .353.8 12920
X12 129620 6762152 8.020 1039.6 14987 543.1 12566
K18 162428 6632532 7.332 1190.9 13947 .. 7. 1190.9 12023
Q14 100596 6470104 7.|11 725.4 12756 7.211 725.4 10832
Q8 130396 6369508 5.50 718.0 12031 .5 529.3 10106
06 106996 6239112 4.9| 3 530.0 11313 .1A 233.7 9577
R1 137806 6132116 4.656 641.6 10783 4... 5 641.6 9343
X6 68061 5994310 4.5 311.7 10141 1.1 109.9 8702
Q7 221763 5926249 4.350 964.6 9830 9 775.9 8592
K13 102596 5704486 *.66 406.9 8865 S.966 406.9 7816
X11 98299 5601890 ....... 381.5 8458 21 213.9 7409
K10 110612 5503591 .... $.1 427.5 8077 .... 427.5 7195
Q13 177535 5392979 $ .663 650.3 7649 3.6. 650.3 6768
X7 128588 5215444 3.3 427.2 6999 2.594 333.6 6117
M11 108468 5086856 3.136 340.2 6572 7..37 546.4 5784
M12 198192 4978388..3061 606.7 6231. .0. 606.7 5237
M7 210993 4780196 2.898 611.4 5625 5.55 327.9 4631
Q10 107768 4569203 3 2 297.8 5013 .76 297.8 4303
Q9 112624 4461435 | .56 289.0 4716 .65 73.8 4005
X3 58345 4348811 2.384 139.1 4427 2.384 139.1 3931
M5 43507 4290466 2..3 101.5 4288 2.453 106.7 3792
05 149126 4246959 2.312 344.7 4186 1.951 290.9 3686
K6 102228 4097833 2.249 229.9 3841 1.477 151.0 3395
K9 110715 3995605 1i . 205.0 3611 1 3:9 126.1 3244
M1 25366 3884890 ...846 46.8 3406 ... 846 46.8 3117
K7 102553 3859524 1.801 184.7 3360 1.0.31 105.7 3071
X9 165743 3756971 1.7.9 297.0 3175 1.92 297.0 2965
04 137023 3591228 1.764 241.7 2878 1.305 178.8 2668
M9 106978 3454205 1.676 179.3 2636 1.66 179.3 2489
K8 96896 3347227 1.|04 155.4 2457 1.6i 4 164.1 2310
03 128924 3250331 1.533 197.6 2301 .3. 197.6 2146
(continued)
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Appendix 8
DCP vs Adjusted Park Ratios
CDs Sorted by Adjusted Ratio
(continued)
CD 1990 Population 1990 Adj Adj Park Acres (3) 1990 DCP DCP. Park Acres
(1) per CD Cum Pk Ratio (2) per CD Cum Pk Ratio (4) per CD Cum
Q12 201270 3121407 i 312 264.1 2104 iii2 264.1 1948
M8 210880 2920137 1182 249.4 1840 0585 123.4 1684
K2 94534 2709257 i 174 111.0 1590 1174 111.0 1561
M10 99519 2614723 li57 115.2 1479 21 120.4 1450
K15 143477 2515204 1088 156.1 1364 t088 156.1 1329
X4 118779 2371727 044q 124.0 1208 i 044 124.0 1173
Q1 174499 2252948 0095 172.0 1084 05I2 172.0 1049
K14 159825 2078449 *. 0D52 152.1 912 0(732 117.0 877
X1 77214 1918624 *.. G.7$0 60.2 760 07$ 60.2 760
K11 149994 1841410 ....*7-29 109.3 700 0 2 109.3 700
M3 161617 1691416 .. 08 116.0 591 0(718 116.0 591
K5 161350 1529799 0.679 109.6 475 0&79 109.6 475
K1 155972 1368449 0(557 86.9 365 0(557 86.9 365
X2 39443 1212477 0.547 21.6 278 054% 21.6 278
K16 84923 1173034 **. 0(490 41.6 256 -049- 41.6 256
K3 138696 1088111 ..0.. 372 51.6 215.....0(372 51.6 215
K12 160018 949415 0(208 33.3 163 0l208 33.3 163
Q2 94845 789397 .0207 19.6 130 020 19.6 130
K4 102572 694552 i-202-: 20.7 110 0(202 20.7 110
M2 94105 591980 00190 17.9 90 0(19 17.9 90
X5 118435 497875 0185 21.9 72 0185 21.9 72
M4 84431 379440 0167 14.1 50 0(187 14.1 50
M6 133748 295009 . 0148 19.8 36 %0148 19.8 36
K17 161261 161261 .0.099 16.0 16 0.099 16.0 16
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/1 000 Residents; adjustments as described in the text.
(3) NYC's 26000 Acres of parkland are not fully accounted for by the individual
CD park area ratios listed in this appendix. This is because certain Highway
Strips classified as parkland are not mapped within any CD.
(4) DCP Published Park Acres/1000 Residents;
Recreation and Open Space in New York City, 1992.
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REALLOCATION SCHEME FOR THE REGIONAL PARK ACRES
1. BRONX
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REALLOCATION SCHEME FOR THE REGIONAL PARK ACRES
(continued)
2. BROOOKLYN
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3. MANHATTAN
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4. QUEENS
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Appendix I
Adjusted Parkland Ratio vs Published DCP Ratio
CDs Sorted by Adjusted Ratio
CD Park Acres/1000 Residents Notes
(1) Adjusted Ratio (2) DCP Ratio (3)
X10 31.094 10.385 (5)
R2 21.999 21.999
R3 11.928 11.928
Q11 9.126 9.126
X8 8.372 3.646 (5)
X12 8.020 4.190 (5)
K1 8 7.332 7.332
Q14 7.211 7.211
Q8 5.506 4.059 (5)
Q6 4.953 2.184 (5)
R1 4.656 4.656
X6 4.579 1.615 (5)
Q7 4.350 3.499 (5)
K13 3.966 3.966
Xi1 3.881 2.176 (5)
K10 3.865 3.865
Q13 3.663 3.663
X7 3.322 2.594 (5)
M11 3.136 5.037 (5)
M12 3.061 3.061
M7 2.898 1.554 (5)
Q10 2.763 2.763
Q9 2.566 0.655 (5)
X3 2.384 2.384
M5 2.332 2.453 (5)
Q5 2.312 1.951 (5)
K6 2.249 1.477 (5)
K9 1.852 1.139 (5)
M1 1.846 1.846
K7 1.801 1.031 (5)
X9 1.792 1.792
Q4 1.764 1.305 (5)
M9 1.676 1.676
K8 1.604 1.694 (5)
Q3 1.533 1.533
(continued)
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Appendix 9
Adjusted Parkland Ratio vs Published DCP Ratio
CDs Sorted by Adjusted Ratio
(continued)
CD Park Acres/i000 Residents Notes
(1) Adjusted Ratio (2) DCP Ratio (3)::+
Q12 1.312 1.312
M8 1.182 0.585 (5)
K2 1.174 1.174
M10 1.157 1.210 (5)
K15 1.088 1.088
X4 1.044 1.044
Q1 0.985 0.912 (4)
K14 0.952 0.732 (5)
X1 0.780 0.780
Ku1 0.729 0.729
M3 0.718 0.718
K5 0.679 0.679
K1 0.557 0.557
X2 0.547 0.547
K1 6 0.490 0.490
K3 0.372 0.372
K12 0.208 0.208
Q2 0.207 0.207
K4 0.202 0.202
M2 0.190 0.190
X5 0.185 0.185
M4 0.167 0.167
M6 0.148 0.148
K17 0.099 0.099
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Ratio, as presented in the text.
(3) NYC/DCP: Recreation and Open Space in New York City, 1992.
(4) Adjusted for Rikers Island population.
(5) Adjusted for border on Regional Park.
Appendix 6- I
Parkland and Population by Community District (CD)
CD's Sorted by Borough/CD
CD 1990 Park 1990 Adj Pk Cumulative Cumulative
(1) Ratio (2) Pop'n (3) Acres (4) Population Park Acres
X1 0.780 77214 60.23 7309001 23885
X2 0.547 39443 21.58 7231787 23825
X3 2.384 58345 139.09 7192344 23803
X4 1.044 118779 124.01 7133999 23664
X5 0.185 118435 21.91 7015220 23540
X6 4.579 68061 311.67 6896785 23518
X7 3.322 128588 427.18 6828724 23206
X8 8.372 97030 812.34 6700136 22779
X9 1.792 165743 297.01 6603106 21967
X10 31.094 97863 3042.91 6437363 21670
X11 3.881 98299 381.46 6339500 18627
X12 8.020 129620 1039.55 6241201 18245
R1 4.656 137806 641.62 6111581 17206
R2 21.999 113944 2506.65 5973775 16564
R3 11.928 129956 1550.12 5859831 14058
Q1 0.985 174499 171.96 5729875 12508
Q2 0.207 94845 19.63 5555376 12336
Q3 1.533 128924 197.64 5460531 12316
Q4 1.764 137023 241.71 5331607 12118
Q5 2.312 149126 344.74 5194584 11877
Q6 4.953 106996 529.97 5045458 11532
Q7 4.350 221763 964.64 4938462 11002
Q8 5.506 130396 717.97 4716699 10037
Q9 2.566 112624 288.97 4586303 9319
010 2.763 107768 297.76 4473679 9030
Q11 9.126 108056 986.12 4365911 8733
012 1.312 201270 264.07 4257855 7746
Q13 3.663 177535 650.31 4056585 7482
014 7.211 100596 725.40 3879050 6832
(continued)
Appendix C-0
Parkland and Population by Community District (CD)
CD's Sorted by Borough/CD
(continued)
CD 1990 Park 1990 Adj Pk Cumulative Cumulative
(1) Ratio (2) Pop'n (3) Acres (4) Population Park Acres
M1 1.846 25366 46.83 3778454 6107
M2 0.190 94105 17.88 3753088 6060
M3 0.718 161617 116.04 3658983 6042
M4 0.167 84431 14.10 3497366 5926
M5 2.332 43507 101.47 3412935 5912
M6 0.148 133748 19.79 3369428 5810
M7 2.898 210993 611.38 3235680 5791
M8 1.182 210880 249.36 3024687 5179
M9 1.676 106978 179.30 2813807 4930
M10 1.157 99519 115.17 2706829 4750
M11 3.136 108468 340.19 2607310 4635
M12 3.061 198192 606.67 2498842 4295
K1 0.557 155972 86.88 2300650 3688
K2 1.174 94534 110.98 2144678 3602
K3 0.372 138696 51.59 2050144 3491
K4 0.202 102572 20.72 1911448 3439
K5 0.679 161350 109.56 1808876 3418
K6 2.249 102228 229.93 1647526 3309
K7 1.801 102553 184.67 1545298 3079
K8 1.604 96896 155.38 1442745 2894
K9 1.852 110715 205.04 1345849 2739
K10 3.865 110612 427.52 1235134 2534
K11 0.729 149994 109.35 1124522 2106
K12 0.208 160018 33.28 974528 1997
K13 3.966 102596 406.90 814510 1964
K14 0.952 159825 152.08 711914 1557
K15 1.088 143477 156.10 552089 1405
K16 0.490 84923 41.61 408612 1248
K17 0.099 161261 15.96 323689 1207
K18 7.332 162428 1190.92 162428 1191
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/1 000 Residents; adjustments as described in text.
(3) 1990 Census adjusted for Rikers Island (Q1)
(4) Does not include Highway Strips not allocated to specific CD's.
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Appendix 62..-
Parkland and Population by Community District (CD)
CD's Sorted by 1990 PerCent White
CD 1| 9j 1990 Park 1990 Adj Pk Cumulative Cumulative
(4 White Ratio (2) Pop'n (3) Acres (4) Population Park Acres
R3 89,4% 11.928 129956 1550.12 7309001 23885
M8 ---------- 1.182 210880 249.36 7179045 22335
R2 850% 21.999 113944 2506.65 6968165 22085
K15 84A% 1.088 143477 156.10 6854221 19579
K10 84%. 3.865 110612 427.52 6710744 19423
M6 81,3% 0.148 133748 19.79 6600132 18995
K1 1 80,3% 0.729 149994 109.35 6466384 18975
Q5 .. .....% 2.312 149126 344.74 6316390 18866
M2 78,0% 0.190 94105 17.88 6167264 18521
Qll 77!6% 9.126 108056 986.12 6073159 18503
Q6 75,5% 4.953 106996 529.97 5965103 17517
M5 74,6% 2.332 43507 101.47 5858107 16987
K12 73,8% 0.208 160018 33.28 5814600 16886
M1 71$3% 1.846 25366 46.83 5654582 16852
K1 695%2$ 7.332 162428 1190.92 5629216 16806
X10 6R*ggM7A 31.094 97863 3042.91 5466788 15615
M7 66,8% 2.898 210993 611.38 5368925 12572
R1 65,d2g 4.656 137806 641.62 5157932 11960
M4 63,4% 0.167 84431 14.10 5020126 11319
X11 59$8% 3.881 98299 381.46 4935695 11305
Q8 59,2% 5.506 130396 717.97 4837396 10923
Q9 59,1% 2.566 112624 288.97 4707000 10205
X8 59AI 8.372 97030 812.34 4594376 9916
Q7 58,2.% 4.350 221763 964.64 4497346 9104
Q1 ... 2.% 0.985 174499 171.96 4275583 8139
K13 56$i% 3.966 102596 406.90 4101084 7967
K6 55,0% 2.249 102228 229.93 3998488 7560
Q10 5% 2.763 107768 297.76 3896260 7331
K1 46,1% 0.557 155972 86.88 3788492 7033
Q2 46,% 0.207 94845 19.63 3632520 6946
Q14 43,8% 7.211 100596 725.40 3537675' 6926
K14 38$2% 0.952 159825 152.08 3437079 6201
Q13 34.5% 3.663 177535 650.31 3277254 6049
K7 33,6% 1.801 102553 184.67 3099719 5399
K2 31,9% 1.174 94534 110.98 2997166 5214
M3 29,3% 0.718 161617 116.04 2902632 5103
(continued)
Appendix 62-
Parkland and Population by Community District (CD)
CD's Sorted by 1990 PerCent White
(continued)
CD | ..... je "1990 Park 1990 Adj Pk Cumulative Cumulative
(1- 41, WiMti Ratio (2) Pop'n (3) Acres (4) Population Park Acres
Q3 28.4% 1.533 128924 197.64 2741015 4987
X7 239% 3.322 128588 427.18 2612091 4789
M9 195% 1.676 106978 179.30 2483503 4362
Q4 195% 1.764 137023 241.71 2376525 4183
X182 8.020 129620 1039.55 2239502 3941
M12 181% 3.061 198192 606.67 2109882 2901
X6 14A% 4.579 68061 311.67 1911690 2295
X9 %12  1.792 165743 297.01 1843629 1983
K9 .I..J....%. 1.852 110715 205.04 1677886 1686
K5 gr0%!$ 0.679 161350 109.56 1567171 1481
M11 il% 3.136 108468 340.19 1405821 1372
K8 5%5% 1.604 96896 155.38 1297353 1031
K4 5~i.4.. 0.202 102572 20.72 1200457 876
Q12 44 1.312 201270 264.07 1097885 855
K17 | 5$ 0.099 161261 15.96 896615 591
X4 .Z4%ile!$$ 1.044 118779 124.01 735354 575
X5 ?iiM % 0.185 118435 21.91 616575 451
X1 tI% 0.780 77214 60.23 498140 429
M10 t5% 1.157 99519 115.17 420926 369
X2 lA~i 0.547 39443 21.58 321407 254
K16 Q,$$ $ 0.490 84923 41.61 281964 232
X3 09% 2.384 58345 139.09 197041 191
K3 0,9% 0.372 138696 51.59 138696 52
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens,
(2) Adjusted Park Acres/1 000 Residents; adjustments
(3) 1990 Census adjusted for Rikers Island (Q1)
R=Staten Island
as described in text.
(4) Does not include Highway Strips not allocated to specific CD's.
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Appendix 1 3
Parkland and Population by Community District (CD)
CD's Sorted by Median Family Income
CD BM~n 1990 Park 1990 Adj Pk Cumulative Cumulative
() . .Ratio (2) Pop'n (3) Acres (4) Population Park Acres
M8 1.182 210880 249.36 7309001 23885
M6 0.148 133748 19.79 7098121 23635
M5 2.332 43507 101.47 6964373 23616
M7 2.898 210993 611.38 6920866 23514
M2 0.190 94105 17.88 6709873 22903
R3 11.928 129956 1550.12 6615768 22885
Ml 1.846 25366 46.83 6485812 21335
011 a 9.126 108056 986.12 6460446 21288
R2 24. 21.999 113944 2506.65 6352390 20302
Q13 0 3.663 177535 650.31 6238446 17795
Q6 4.953 106996 529.97 6060911 17145
08 5.506 130396 717.97 5953915 16615
K18 7.332 162428 1190.92 5823519 15897
R1 4.656 137806 641.62 5661091 14706
Q10 2.763 107768 297.76 5523285 14064
K1 0 3.865 110612 427.52 5415517 13767
X10 k 31 .094 97863 3042.91 5304905 13339
X8 8.372 97030 812.34 5207042 10296
Q7 4 7 4.350 221763 964.64 5110012 9484
Q9 2.566 112624 288.97 4888249 8519
K15 ..... 1.088 143477 156.10 4775625 8230
K6 2.249 102228 229.93 4632148 8074
QS 2.312 149126 344.74 4529920 7844
X12 2 8.020 129620 1039.55 4380794 7500
Q12 1.312 201270 264.07 4251174 6460
K2 ... 1.174 94534 110.98 4049904 6196
M4 $ 40.167 84431 14.10 3955370 6085
X11 .... 3.881 98299 381.46 3870939 6071
Q3 8 1.533 128924 197.64 3772640 5689
Q2 4 0.207 94845 19.63 3643716 5492
Q14 7.211 100596 725.40 3548871 5472
K11 3 0.729 149994 109.35 3448275 4747
K17 0.099 161261 15.96 3298281 4637
01 0.985 174499 171.96 3137020 4621
K14 1 0.952 159825 152.08 2962521 4449
04 q 1.764 137023 241.71 2802696 4297
(continued)
Appendix 63
Parkland and Population by Community District (CD)
CD's Sorted by Median Family Income
(continued)
CD .. Med..i. %1990 Park 1990 Adj Pk Cumulative Cumulative
(1) .. ....Ratio (2) Pop'n (3) Acres (4) Population Park Acres
K12 .... 7 0.208 160018 33.28 2665673 4056
K7 2$A$2 1.801 102553 184.67 2505655 4022
K9 2272 1.852 110715 205.04 2403102 3838
X9 2750 $ 1.792 165743 297.01 2292387 3633
X7 25270 3.322 128588 427.18 2126644 3336
K13 25200 3.966 102596 406.90 1998056 2908
K8 1.604 96896 155.38 1895460 2502
M9 22 1.676 106978 179.30 1798564 2346
K5 24 0.679 161350 109.56 1691586 2167
M12 22277 3.061 198192 606.67 1530236 2057
M3 2$45 0.718 161617 116.04 1332044 1451
K1 20%85 0.557 155972 86.88 1170427 1335
K3 2G22 0.372 138696 51.59 1014455 1248
K16 .... .... 0.490 84923 41.61 875759 1196
I10 17277 1.157 99519 115.17 790836 1155
K4 168%82 0.202 102572 20.72 691317 1039
X4 W. dj 1.044 118779 124.01 588745 1019
Mu 162450 3.136 108468 340.19 469966 895
X5 14%15 0.185 118435 21.91 361498 554
X6 14247 4.579 68061 311.67 243063 533
X3 12425 2.384 58345 139.09 175002 221
X1 1i64i7ig. 0.780 77214 60.23 116657 82
X2 11432 0.547 39443 21.58 39443 22
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/1 000 Residents; adjustments as described in text.
(3) 1990 Census adjusted for Rikers Island (Q1)
(4) Does not include Highway Strips not allocated to specific CD's.
H?
Appendix
Parkland and Population by Community District (CD)
Sorted by % Population Not Receiving Public Assistance
CD v 1990 Park 1990 Adj Pk Cumulative Cumulative
) :Ratio (2) Pop'n (3) Acres (4) Population Park Acres
Q11 5-M 9.126 108056 986.12 7309001 23885
M8 1.182 210880 249.36 7200945 22899
R3 11.928 129956 1550.12 6990065 22649
M6 ..... 0.148 133748 19.79 6860109 21099
M2 N 0.190 94105 17.88 6726361 21079
R2 21.999 113944 2506.65 6632256 21062
Q6 "4.2Vo 4.953 106996 529.97 6518312 18555
Q7 4.350 221763 964.64 6411316 18025
Q8 :40 5.506 130396 717.97 6189553 17060
M1 1.846 25366 46.83 6059157 16342
K10 3.865 110612 427.52 6033791 16296
X1 . 31.094 97863 3042.91 5923179 15868
Q13 2+% 3.663 177535 650.31 5825316 12825
Q5 2A 2.312 149126 344.74 5647781 12175
K18 9+% 7.332 162428 1190.92 5498655 11830
Q2 1+% 0.207 94845 19.63 5336227 10639
Q10. ... 4 2.763 107768 297.76 5241382 10619
M7 0+"% 2.898 210993 611.38 5133614 10322
Q9 02% 2.566 112624 288.97 4922621 9710
15 51.088 143477 156.10 4809997 9421
X8 8 .372 97030 812.34 4666520 9265
Q1 4% 0.985 174499 171.96 4569490 8453
K11 8 0.729 149994 109.35 4394991 8281
Q4 1.764 137023 241.71 4244997 8172
Ri188 4.656 137806 641.62 4107974 7930
X11 88.6% 3.881 98299 381.46 3970168 7288
Q3 1.533 128924 197.64 3871869 6907
X12 4.% 8.020 129620 1039.55 3742945 6709
K(17 85% 0.099 161261 15.96 3613325 5670
M4 42% 0.167 84431 14.10 3452064 5654
K(14 .8.% 0.952 159825 152.08 3367633 5640
M ........ 2.332 43507 101.47 3207808 5488
Q12 82.7 1.312 201270 264.07 3164301 5386
K(12 82% 0.208 160018 33.28 2963031 5122
K6 1. 2.249 102228 229.93 2803013 5089
K(9 1. % 1.852 110715 205.04 2700785 4859
(continued)
Appendix 6q
Parkland and Population by Community District (CD)
Sorted by % Population Not Receiving Public Assistance
(continued)
CD .1990 Park 1990 Adj Pk Cumulative Cumulative
(1) Pub Asst Ratio (2) Pop'n (3) Acres (4) Population Park Acres
K2 80(NiD% 1.174 94534 110.98 2590070 4654
Q14 75,8226% 7.211 100596 725.40 2495536 4543
K13 75,4%!$($ 3.966 102596 406.90 2394940 3817
X9 754$||$$% 1.792 165743 297.01 2292344 3410
K7 75,@@$$$$ 1.801 102553 184.67 2126601 3113
K8 7Rj$$2,1% 1.604 96896 155.38 2024048 2929
X7 ($$.72,I0% 3.322 128588 427.18 1927152 2773
M3 71,0M[$lji% 0.718 161617 116.04 1798564 2346
M9 70,9|%l@$ 1.676 106978 179.30 1636947 2230
K1 68$% 0.557 155972 86.88 1529969 2051
M12 (|$$(6,5 3.061 198192 606.67 1373997 1964
K5 67,3$$$$i% 0.679 161350 109.56 1175805 1357
K3 62$igg5% 0.372 138696 51.59 1014455 1248
K16 59,4%$$$$ 0.490 84923 41.61 875759 1196
M10 59,3%2$$[% 1.157 99519 115.17 790836 1155
K4 59,0%$$$N 0.202 102572 20.72 691317 1039
M11 58@$$$$% 3.136 108468 340.19 588745 1019
X6 56|,1$$% 4.579 68061 311.67 480277 678
X4 55,$2% % 1.044 118779 124.01 412216 367
X5 54,7%1|$ii 0.185 118435 21.91 293437 243
X3 51,($|y0% 2.384 58345 139.09 175002 221
X1 47,3%$ 0.780 77214 60.23 116657 82
X2 46,4%!$($ 0.547 39443 21.58 39443 22
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens,
(2) Adjusted Park Acres/1 000 Residents; adjustments
(3) 1990 Census adjusted for Rikers Island (Q1)
R=Staten Island
as described in text.
(4) Does not include Highway Strips not allocated to specific CD's.
III
Appendix t.5
Parkland and Population by Community District (CD)
Sorted by Population Density (Population/Acre)
CD 1990 Park 1990 Adj Pk Cumulative Cumulative
Ratio (2) Pop'n (3) Acres (4) Population Park Acres
R2 21.999 113944 2506.65 7309001 23885
R3 . 11.928 129956 1550.12 7195057 21378
R1 4.656 137806 641.62 7065101 19828
Q14 7.211 100596 725.40 6927295 19186
Q11 9.126 108056 986.12 6826699 18461
Q13 1 3.663 177535 650.31 6718643 17475
M1 1.846 25366 46.83 6541108 16825
x10 220. 31.094 97863 3042.91 6515742 16778
K18 7.332 162428 1190.92 6417879 13735
Q10 2.763 107768 297.76 6255451 12544
0 .... 4.350 221763 964.64 6147683 12246
08 5.506 130396 717.97 5925920 11282
Q2 . 0.207 94845 19.63 5795524 10564
X2 0.547 39443 21.58 5700679 10544
Q5 2.312 149126 344.74 5661236 10522
012 1.312 201270 264.07 5512110 10178
X12 8.020 129620 1039.55 5310840 9914
K7 1.801 102553 184.67 5181220 8874
M5 2.332 43507 101.47 5078667 8689
K10 3.865 110612 427.52 5035160 8588
X11 3.881 98299 381.46 4924548 8160
X8 44*& 8.372 97030 812.34 4826249 7779
K5 4 0.679 161350 109.56 4729219 6967
09 .. . 2.566 112624 288.97 4567869 6857
K15 1.088 143477 156.10 4455245 6568
K6.... 4 2.249 102228 229.93 4311768 6412
K13 3.966 102596 406.90 4209540 6182
1 40.985 174499 171.96 4106944 5775
K1 2 0.557 155972 86.88 3932445 5603
K2 1.174 94534 110.98 3776473 5516
X9 1.792 165743 297.01 3681939 5405
X1 .5A 0.780 77214 60.23 3516196 5108
(continued)
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Appendix e
Parkland and Population by Community District (CD)
Sorted by Population Density (Population/Acre)
(continued)
CDi ..... 1990 Park 1990 Adj Pk Cumulative Cumulative
1 Ratio (2) Pop'n (3) Acres (4) Population Park Acres
Q6 7 4.953 106996 529.97 3438982 5048
X . .... 2.384 58345 139.09 3331986 4518
K1 1 0.729 149994 109.35 3273641 4379
M4 6 0.167 84431 14.10 3123647 4270
X6 .. 4.579 68061 311.67 3039216 4256
K16 5 0.490 _84923 41.61 2971155 34
K12 69 0.208 160018 33.28 2886232 3902
Q3 7t 1.533 128924 197.64 2726214 3869
K3 72 0.372 138696 51.59 2597290 3671
K17 74( 0.099 161261 15.96 2458594 3620
iC4 72 0.202 102572 20.72 2297333 3604
K14 . 80 0.952 159825 152.08 2194761 3583
Q4 899 1.764 137023 241.71 2034936 3431
X4 G10 1.044 118779 124.01 1897913 3189
K8 1.604 96896 155.38 1779134 3065
M2 947 0.190 94105 17.88 1682238 2910
Mu . 12 3.136 108468 340.19 1588133 2892
M12 104 3.061 198192 606.67 1479665 2552
X7 10 3.322 128588 427.18 1281473 1945
K9 110 1.852 110715 205.04 1152885 1518
I1OI1O 1.157 99519 115.17 1042170 1313
M9 IIIX 1.676 106978 179.30 942651 1198
X5 13 ~ 0.185 118435 21.91 835673 1018
M3 14~4.. 0.718 161617 116.04 717238 997
M6 ISZ 0.148 133748 19.79 555621 881
M7 16642 2.898 210993 611.38 421873 861
M8 166~4 1.182 210880 249.36 210880 249
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/i1000 Residents; adjustrnents as described in text.
(3) 1990 Census adjusted for Rikers Island (Q1)
(4) Does not include Highway Strips not allocated to specific CD's.
tZj
Appendix i
Parkland and Population by Community District (CD)
Sorted by % Population 18 and Older Who Voted in 1990
CD : Voted 1990 Park 1990 Adj Pk Cumulative Cumulative
(1) 1: (......Ratio (3) Pop'n (4) Acres (5) Population Park Acres
M1 7$.3% 1.846 25366 46.83 7309001 23885
I 542.5% 2.332 43507 101.47 7283635 23838
Q11 .3+13% 9.126 108056 986.12 7240128 23737
R3 .$2+5% 11.928 129956 1550.12 7132072 22750
R1 29±2% 4.656 137806 641.62 7002116 21200
R2 26:.6% 21 .999 113944 2506.65 6864310 20559
X2 628.$% 0.547 39443 21.58 6750366 18052
X10 27.9% 31 .094 97863 3042.91 6710923 18030
Q2 26+6% 0.207 94845 19.63 6613060 14988
K2 2$3% 1.174 94534 110.98 6518215 14968
K18 ... 2% 7.332 162428 1190.92 6423681 14857
M6 24.5% 0.148 133748 19.79 6261253 13666
K ...... 24.2% 1.088 143477 156.10 6127505 13646
Mu1 24 2% 3.136 108468 340.19 5984028 13490
K7 - 23+9% 1.801 102553 184.67 5875560 13150
IM8 2$.$% 1.182 210880 249.36 5773007 12965
d13 2$+7% 3.663 177535 650.31 5562127 12716
X1 s 22+% 8.020 129620 1039.55 5384592 12066
KIO 22A% 3.865 110612 427.52 5254972 11026
X6 21i+9% 4.579 68061 311.67 5144360 10599
X8 21+g% 8.372 97030 812.34 5076299 10287
X11 . 21.$% 3.881 98299 381.46 4979269 9475
Q14 15% 7.211 100596 725.40 4880970 9093
i6 214% 2.249 102228 229.93 4780374 8368
Q7 * 201.6% 4.350 221763 964.64 4678146 8138
Q8 20;6% 5.506 130396 717.97 4456383 7173
M7T 20.4% 2.898 210993 611.38 4325987 6455
5QS 20:4% 2.312 149126 344.74 4114994 5844
M9g 20+2% 1.676 106978 179.30 3965868 5499
iK13 19+$% 3.966 102596 406.90 3858890 5320
M4 i 1.9.8% 0.167 84431 14.10 3756294 4913
~51i 19.s8% 2.763 107768 297.76 3671863 4899
Q6 18+:3o 4.953 106996 529.97 3564095 4601
X1 :18.3% 0.780) 77214 60.23 3457099, 4071
(continued)
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Appendix 6'
Parkland and Population by Community District (CD)
Sorted by % Population 18 and Older Who Voted in 1990
(continued)
CD: 1990 Park 1990 Adj Pk Cumulative Cumulative
(.)....... Ratio (3) Pop'n (4) Acres (5) Population Park Acres
K16 0 0.490 84923 41.61 3379885 4011
Q12 79% 1.312 201270 264.07 3294962 3969
K12 17.5 0.208 160018 33.28 3093692 3705
K1 0.557 155972 86.88 2933674 3672
Ki 171 0.729 149994 109.35 2777702 3585
M12 3.061 198192 606.67 2627708 3476
X3 9 2.384 58345 139.09 2429516 2869
K3 0.372 138696 51.59 2371171 2730
K5 10.679 161350 109.56 2232475 2678
Mi10 16)5 1.157 99519 115.17 2071125 2569
Q9 - . % 2.566 112624 288.97 1971606 2453
K17 0.099 161261 15.96 1858982 2165
X9 1.... 1.792 165743 297.01 1697721 2149
K154 12% 0.952 159825 152.08 1531978 1852
I 2 ... 0.190 94105 17.88 1372153 1699
M3 1 % 0.718 161617 116.04 1278048 1682
a1 0.985 174499 171.96 1116431 1566
X4 13 1.044 118779 124.01 941932 1394
Q3 {.:.... 1.533 128924 197.64 823153 1270
K8 1.604 96896 155.38 694229 1072
X5 22 0.185 118435 21.91 597333 917
K9 : 11.852 110715 205.04 478898 895
X7 3.322 128588 427.18 368183 690
Q4 % 1.764 137023 241.71 239595 262
E 93% 0.202 102572 20.72 102572 21
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) CD Voter Turnout Estimated from Turnout by Assembly District
(3) Adjusted Park Acres/1 000 Residents; adjustments as described in text.
(4) 1990 Census adjusted for Rikers Island (Q1)
(5) Does not include Highway Strips not allocated to specific CD's.
Appendix 1-q
Parkland and Population by Community District (CD)
Sorted by Percent Population Less Than 18 Years Old
CD iii* %.l1990 Park 1990 Adj Pk Cumulative Cumulative
() I Ratio (2) PopWn (3) Acres (4) Population Park Acres
X2. . 0.547 39443 21.58 7309001 23885
X5 $SM 0.185 118435 21.91 7269558 23863
K16 0.490 84923 41.61 7151123 23841
K4 0.202 102572 20.72 7066200 23800
X3 2.384 58345 139.09 6963628 23779
X1 4 0.780 77214 60.23 6905283 23640
X4 1.044 118779 124.01 6828069 23580
K5 0.679 161350 109.56 6709290 23456
X6 $4.579 68061 311.67 6547940 23346
K3 0.372 138696 51.59 6479879 23034
K1 0.557 155972 86.88 6341183 22983
K9 2+% 1.852 110715 205.04 6185211 22896
K12 24% 0.208 .160018 33.28 6074496 22691
K8 2.I4 1.604 96896 155.38 5914478 22658
K17 27% 0.099 161261 15.96 5817582 22502
X7 g7.% 3.322 128588 427.18 5656321 22486
X9 27.~1.792 165743 297.01 5527733 22059
K14 27% 0.952 159825 152.08 5361990 21762
R3 ...... 11.928 129956 1550.12 5202165 21610
Q14 7iI% 7.211 100596 725.40 5072209 20060
K7 289b 1.801 102553 184.67 4971613 19335
M110~7 3.136 108468 340.19 4869060 19150
M12 2 82 3.061 198192 606.67 4760592 18810
Q12 28~b 1.312 201270 264.07 4562400 18203
M10 58 1.157 99519 115.17 4361130 17939
R1 ~ .V 4.656 137806 641.62 4261611 17824
X12 237 8.020 129620 1039.55 4123805 17182
R2 ...... 21.999 113944 2506.6 399418 16143
Q13 229 3.663 177535 650.31 3880241 13636
Q10 28 2.763 107768 297.76 3702706 12986
K13 2:% 3.966 102596 406.90 3594938 12688
(continued)
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Appendix t
Parkland and Population by Community District (CD)
Sorted by Percent Population Less Than 18 Years Old
(continued)
CD 19. 1990 Park 1990 Adj Pk Cumulative Cumulative
(Ratio (2) Pop'n (3) Acres (4) Population Park Acres
K18 % 7.332 162428 1190.92 3492342 12281
M9 1.676 106978 179.30 3329914 11090
Q4 1.764 137023 241.71 3222936 10911
Q9 217 2.566 112624 288.97 3085913 10669
Q3 1.533 128924 197.64 2973289 10380
K6 ..... 2.249 102228 229.93 2844365 10182
Q8 % 5.506 130396 717.97 2742137 9953
M3 200% 0.718 161617 116.04 2611741 9235
Q5 1 8 2.312 149126 344.74 2450124 9119
K15 191.088 143477 156.10 2300998 8774
K2 19$$ 4% 1.174 94534 110.98 2157521 8618
K11 0.729 149994 109.35 2062987 8507
X11 1 3.881 98299 381.46 1912993 8397
X8 ..... 8.372 97030 812.34 1814694 8016
Q7 12 4.350 221763 964.64 1717664 7204
Q11 9.126 108056 986.12 1495901 6239
X1 0 31.094 97863 3042.91 1387845 5253
Q2 .7.4% 0.207 94845 19.63 1289982 2210
K1 0 3.865 110612 427.52 1195137 2190
Q6 5 jO 37 4.953 106996 529.97 1084525 1763
M1 ..........: :  :. 1.846 25366 46.83 977529 1233
M7 2.898 210993 611.38 952163 1186
Q1 11~3% 0.985 174499 171.96 741170 575
M8 13% 1.182 210880 249.36 566671 403
M4 8 0.167 84431 14.10 355791 153
M2 83%$$ 0.190 94105 17.88 271360 139
M6 7A%22%% 0.148 133748 19.79 177255 121
M5 $$@| 2.332, 43507, 101.47 43507 101
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/i1000 Residents; adjustments as described in text.
(3) 1990 Census adjusted for Rikers Island (Q1)
(4) Does not include Highway Strips not allocated to specific CD's.
Appendix
Parkland and Population by Community District (CD)
Sorted by Percent Population 65 Years and Older
CD 1990 Park 1990 Adj Pk Cumulative Cumulative
Ratio (2) Pop'n (3) Acres (4) Population Park Acres
06 4.953 106996 529.97 7309001 23885
K1.'."..22 3.966 102596 406.90 7202005 23355
Ki 5 1.088 143477 156.10 7099409 22948
X8 8.372 97030 812.34 6955932 22792
xl % 3.881 98299 381.46 6858902 21980
X1O 2 31.094 97863 3042.91 6760603 21598
IK10 . 3.865 110612 427.52 6662740 18555
K70.729 149994 109.35 6552128 18128
a1l 18+2% 9.126 108056 986.12 6402134 18018
65 2.312 149126 344.74 6294078 17032
Q8.5.506 130396 717.97 6144952 16687
Q14 7.211 100596 725.40 6014556 15969
M6 0.148 133748 19.79 5913960 15244
Q7 10+2% 4.350 221763 964.64 5780212 15224
K12 0.208 160018 33.28 5558449 14260
IMi8 1+5% 1.182 210880 249.36 5398431 14226
K18 15+S% 7.332 162428 1190.92 5187551 13977
I.10 1.157 99519 115.17 5025123 12786
Q9 1 2.566 112624 288.97 4925604 12671
Q1 0.985 174499 171.96 4812980 12382
Q2 1... 0.207 94845 19.63 4638481 12210
M7 1.... 2.898 210993 611.38 4543636 12190
I.4 . 0.167 84431 14.10 4332643 11579
M3 13+4% 0.718 161617 116.04 4248212 11565
Q10 2.763 107768 297.76 4086595 11449
X12 8.020 129620 1039.55 3978827 11151
....... 1.533 128924 197.64 3849207 10112
Ri 4.656 137806 641.62 3720283 9914
M5 2+7% 2.332 43507 101.47 3582477 9272
O13 S% 3.663 177535 650.31 3538970 9171
R2 21.999 113944 2506.65 3361435 8520
MI2 0.190 94105 17.88 3247491 6014
MiT 11M% 3.136 108468 340.19 3153386 5996
K14 11+7% 0.952 159825 152.08 3044918 5656
(continued)
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Appendix a9
Parkland and Population by Community District (CD)
Sorted by Percent Population 65 Years and Older
(continued)
CD .. 1990 Park 1990 Adj Pk Cumulative Cumulative
(1) Ratio (2) Pop'n (3) Acres (4) Population Park Acres
Q12 % 1.312 201270 264.07 2885093 5504
M12 % 3.061 198192 606.67 2683823 5240
iM9 1.676 106978 179.30 2485631 4633
X7 3.322 128588 427.18 2378653 4454
Ki 0.557 155972 86.88 2250065 4026
X9 15% 1.792 165743 297.01 2094093 3940
K7 1.801 102553 184.67 1928350 3643
K6 2.249 102228 229.93 1825797 3458
Q4 1.764 137023 241.71 1723569 3228
K3 0.372 138696 51.59 1586546 2986
K2 1.174 94534 110.98 1447850 2935
K8 1.604 96896 155.38 1353316 2824
R3 11.928 129956 1550.12 1256420 2668
X6 4.579 68061 311.67 1126464 1118
M1 8,% 1.846 25366 46.83 1058403 807
K9 7 1.852 110715 205.04 1033037 760
X3 3% 2.384 58345 139.09 922322 555
KS 0.679 161350 109.56 863977 416
Xl 7% 0.780 77214 60.23 702627 306
K16 8% 0.490 84923 41.61 625413 246
X4 1.044 118779 124.01 540490 204
K17 0%6 0.099 161261 15.96 421711 80
X2 6,3% 0.547 39443 21.58 260450 64
K4 ... 0.202 102572 20.72 221007 43
X5 4,7% 0.185 118435 21.91 118435 22
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/1 000 Residents; adjustments as described in text.
(3) 1990 Census adjusted for Rikers Island (Q1)
(4) Does not include Highway Strips not allocated to specific CD's.
Appendix C
Parkland and Population by Community District (CD)
By Whether CD Borders on a Regional Park
CD .... .1990 Park 1990 Adj Pk Cumulative Cumulative
(1) .. atio (2) Pop'n (3). Acres (4) Population Park Acres.
R2 21.999 113944 2506.65 7309001 23885
3 N11.928 129956 1550.12 7195057 21378
Q11 9.126 108056 986.12 7065101 19828
K18 7.332 162428 1190.92 6957045 18842
Q14 7.211 100596 725.40 6794617 17651
RI N 4.656 137806 641.62 6694021 16926
K13 N . 3.966 102596 406.90 6556215 16284
K1 0 3.865 110612 427.52 6453619 15877
Q13 N - 3.663 177535 650.31 6343007 15450
i12 N . 3.061 198192 606.67 6165472 14799
Q10 2.763 107768 297.76 5967280 14193
X3 2.384 58345 139.09 5859512 13895
1M 1 1.846 25366 46.83 5801167 13756
X9 1.792 165743 297.01 5775801 13709
M9 N 1.676 106978 179.30 5610058 13412
Q12 No 1.312 201270 264.07 5503080 13233
K2 1.174 94534 110.98 5301810 12969
K1 5 1.088 143477 156.10 5207276 12858
X4 1.044 118779 124.01 5063799 12702
Q1 0.985 174499 171.96 4945020 12577
1l No 0.780 77214 60.23 4770521 12406
K1 0.729 149994 109.35 4693307 12345
M3 0.718 161617 116.04 4543313 12236
K5 0.679 161350 109.56 4381696 12120
K1 0.557 155972 86.88 4220346 12010
X2 0.547 39443 21.58 4064374 11923
K16 0.490 84923 41.61 4024931 11902
K3 0.372 138696 51.59 3940008 11860
I12 0.208 160018 33.28 3801312 11809
Q2 0.207 94845 19.63 3641294 11775
K4 N0.202 102572 20.72 3546449 11756
M2 Na 0.190 94105 17.88 3443877 11735
X5 N 0.185 118435 21.91 3349772 11717
M4 N0.167 84431 14.10 3231337 11695
0.148 133748 19.79 3146906 11681
K17 Na 0.099 161261 15.96 3013158 11661
(continued)
Appendix
Parkland and Population by Community District (CD)
By Whether CD Borders on a Regional Park
(continued)
CD Bore([1990 Park 1990 Adj Pk Cumulative Cumulative
(1 0 e PR' Ratio (2) Pop'n (3) Acres (4) Population Park Acres
X10 Yes 31.094 97863 3042.91 2851897 11645
X8 Yes....... 8.372 97030 812.34 2754034 8603
X12 ... Ye 8.020 129620 1039.55 2657004 7790
Q8 Yes 5.506 130396 717.97 2527384 6751
Q6 Y~es'@ 4.953 106996 529.97 2396988 6033
X6 Yes 4.579 68061 311.67 2289992 5503
Q7 Yes 4.350 221763 964.64 2221931 5191
X11 Yes2 3.881 98299 381.46 2000168 4226
X7 YesY 3.322 128588 427.18 1901869 3845
M1 Y.. 3.136 108468 340.19 1773281 3418
M7 Yes 2.898 210993 611.38 1664813 3078
Q9 Yes 2.566 112624 288.97 1453820 2466
M5 Yes 2.332 43507 101.47 1341196 2177
Q5 Yes 2.312 149126 344.74 1297689 2076
K6 Yes 2.249 102228 229.93 1148563 1731
K9 Yes 1.852 110715 205.04 1046335 1501
K7 Yes 1.801 102553 184.67 935620 1296
Q4 Yes.. 1.764 137023 241.71 833067 1111
K8 Yes$$$$ 1.604 96896 155.38 696044 870
Q3 Yes 1.533 128924 197.64 599148 714
M8 Yes. 1.182 210880 249.36 470224 517
M10 es 1.157 99519 115.17 259344 267
K14 %8$Yes 0.952 159825 152.08 159825 152
Notes:
(1) X=Bronx, K=Brooklyn, M=Manhattan, Q=Queens, R=Staten Island
(2) Adjusted Park Acres/1 000 Residents; adjustments
(3) 1990 Census adjusted for Rikers Island (Q1)
as described in text.
(4) Does not include Highway Strips not allocated to specific CD's.
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